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The 16th 


RULES FOR ENTRANTS 


Exhibitors do not need to 
be members of the American 
Society for Metals. 

Work which has appeared 
in previous metallographic ex- 
hibits held by the American 
Society for Metals is unac- 
ceptable. 

Photographic prints should 
be mounted on stiff cardboard, 
extending no more than 3 in. 
beyond edge of print in any 
direction; maximum dimen- 
sions 14 by 18 in. (35 by 45 
cm.). Heavy, solid frames are 
unacceptable. 

Entries should carry a label 
on the face of the mount giv- 
ing: 

Classification of entry. 

Material, etchant, magni- 
fication and other desirable 
data. 

A brief statement (if de- 
sired) calling attention to 
any unusual aspect of the 
entry. 

The name, company affilia- 
tion and postal address of the 
exhibitor should be placed on 
the back of the mount to- 
gether with a request for re- 
turn of the exhibit if so 
desired. 

Entrants living outside the 
United States should send 
their micros by first-class let- 
ter mail endorsed “Photo for 
Exhibition — No Commercial 
Value — May Be Opened for 
Customs Inspection”. 

Exhibits must be delivered 
before Oct. 10, 1961, either 
by prepaid express, registered 
parcel post or first-class letter 
mail, addressed: 
Metallographic Exhibit 
American Society for Metals 
Metals Park 
Novelty, Ohio, U. S. A. 









METALLOGRAPHIC EXHIBIT 


Detroit, October 23 to 27, 1961 


All metallographers— 
everywhere— 
are cordially invited to 


display their best work, 


CLASSIFICATION OF MICROS 


Class 1. Irons and steels, cast and wrought 

Class 2. Stainless steels and heat resisting alloys 

Class 3. Aluminum, magnesium, beryllium, titanium and their alloys 

Class 4. Copper, nickel, zinc, lead and their alloys 

Class 5. Uranium, plutonium, thorium, zirconium and reactor fuel and 
control elements 

Class 6. Metals and alloys not otherwise classified 

Class 7. Series showing transitions or changes during processing 

Class 8. Welds and other joining methods 

Class 9. Surface coatings and surface phenomena 

Class 10. Slags, inclusions, refractories, cermets and aggregates 

Class 11. Electron micrographs using replicas 

Class 12. Electron micrographs (transmission) 

Class 13. Color prints in any of the above classes 

Class 14. Results by unconventional technique 


AWARDS AND OTHER INFORMATION 


A committee of judges will be appointed by the Metal Congress 
management which will award a First Prize (a medal and blue ribbon) 
to the best in each classification. Honorable Mentions will also be 
awarded (with appropriate medals) to other photographs which in 
the opinion of the judges closely approach the winner in excellence. A 
Grand Prize, in the form of an engrossed certificate and a money 
award of $500 from the Adolph I. Buehler Endowment will also be 
awarded the exhibitor whose work is judged best in the show, and his 
exhibit shall become the property of the American Society for Metals 
for preservation and display in the Society’s national headquarters. 


All prize-winning photographs will be retained by the Society for 
one year and placed in a traveling exhibit to the various @ Chapters. 


43rd NATIONAL METAL CONGRESS & EXPOSITION 





Cobo Hall, Detroit 
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The Editor's Page 


Regardless of how adept with 
words an individual might be, there 
infrequently come occasions when 
anything that is said is inadequate. 
This is such a time. In the midst 
of preparing this column, word 
came of the sudden and shocking 
passing of Ernest Thum. During 
my association with ASM as a mem- 
ber and then as a staff associate, 
Ernie has epitomized ASM and what 
it stands for. To the countless 
words to be penned by others, we 
can only add: “May your life in 
eternity be as blissful as your years 
on earth were productive”’. 


Visitors 


Among the pleasures of our du- 
ties, we rate high on the list op- 
portunities to meet and chat with 
many visitors. A recent pleasurable 
visit was paid to your ASM build- 
ing at Metals Park by G. Parsloe, 
secretary of The Institute of Weld- 
ing, London. Although we shouldn’t 
have been, we were somewhat sur- 
prised to learn that the problems of 
serving a technical society in Eng- 
land parallel rather closely those 
which we face. Many of us here at 
Metals Park spent several hours 
with our visitor exchanging ideas 
and becoming better acquainted. 
They were highly profitable hours. 


Economics 


During recent months, we have 
frequently heard expressed the 
opinion that materials engineers, 
metallurgical engineers and metal- 
lurgists must develop a greater 
awareness of the economic aspects 
of their jobs. Apparently with the 
same thought in mind, the program 
committee for the Western Metal 
Congress scheduled a session on 
Value Engineering. 

I, personally, was somewhat dis- 
appointed at the relatively small 
attendance at this session. Perhaps 
the terms value engineering or 
value analysis are not recognized as 
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being applicable to the selection and 
application of metals and metal 
forms. Emphatically, they are. 

Although it is especially true 
today, operations which can justify 
their existences on economic 
grounds are always in better posi- 
tion to survive than those whose 
claims to fame are largely intangi- 
ble. 


Solitude 


Although many interesting and 
pleasant situations arose at the 
Western Metal Congress, we'll not 
dwell on them at the moment. 
Rather, this item will suggest a 
spot which appears to be ideal for 
anyone who is seeking to get away 
from it all. 

Imagine, if you will, a U.S. na- 
tional highway which counts among 
its blessings a stretch of at least 90 
miles without, except for a bit of 
litter common to all highways, a 
single sign of civilization. No 
homes, filling stations, restaurants 
or even sheds. Also, very little traf- 
fic in March. 

How was this uninhabited area 
uncovered? It was simple, it was 
only necessary to run out of gaso- 
line returning from Los Angeles. 
The place? Highway 6 at the west- 
ern entrance to Utah. 


More ASM Chapters 


Just as Ohio and Virginia have 
become known as the homes of pres- 
idents of the United States, so is 
the original Carolinas Chapter of 
ASM earning a reputation as the 
spawning ground for ASM chap- 
ters. At its most recent meeting, 
the ASM Board of Trustees granted 
three new charters in the Carolinas 
—two brand new and one to replace 
the mother chapter. With this latest 
split, six chapters will soon thrive 
where only one existed not long ago. 
More details are to be found a lit- 
tle to the east of this page. 

T. C. DuMond 








New! 


HIGH-STRENGTH 
STEELS FOR THE 
MISSILE INDUSTRY 


Materials and fabrication problems, 


stress corrosion, fracture toughness, 


metallurgical tests—all these idea- 
filled subjects and more are covered 
in this new, authoritative ASM book. 
Authors from Aerojet-General, United 
States Steel, U. S. Naval Research 
Laboratory, General Motors, NASA, 
Mellon Institute for Industrial Research, 
United Aircraft and National Academy 
of Sciences make this an essential book 
for your use now—and for your refer- 


ence library. 


284 p. 
8% X 11 
hard cover 


ASM Members $9.60 
Non-members $12.00 


American Society for Metals 
| Metals Park, Novelty, Ohio 


| Send High-Strength Steels for the Missile 
Industry 
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I’m happy to have the opportu- 
nity to speak to you about some of 
the technical problems which con- 
front the steel industry broadly 
and, more specifically, the heavy 
forging manufacturers and produc- 
ers of specialty steels and alloys. 

In making a first reference to 
metals, I have noted widespread 
misunderstanding of the problems 
involved in converting test-tube 
discoveries of scientists into some 
form of practical utilization which 
is meaningful to industry and to so- 
ciety. This is, of course, the major 
function of engineers. There are 
many complexities injected into the 
problem by the size of the end prod- 
uct. A standard alloy steel treated 
to 300,000 psi. tensile strength will 
serve very well in a small forging 
such as an aircraft landing gear; 
but the same composition cast in a 
200-ton ingot and forged to a large 
turbine or generator shaft cannot 
be safely treated to over 125,000 
tensile. Using the steam turbine as 
a further example, stainless steels 
meet the oxidation, corrosion, tem- 
perature and strength requirements 
demanded in buckets and blades but, 
at the present time, no forging pro- 
ducer in the world would undertake 
to cast and forge a 200-ton ingot 
required for an austenitic turbine 
rotor or spindle weighing 80 to 90 
tons, rough machined. 

Improvements in turbine design 
and efficiency would be greatly ac- 
celerated if manufacturers could 
count on larger shafting made of 
austenitic steels. Consumable melt- 
ing, to be mentioned later, holds out 
the only favorable prospect of such 
being accomplished soon. 
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Excerpts from an address by R. B. Heppenstall 
on the occasion of his acceptance of the William H. Eisenman Award 
by the Philadelphia Chapter, Feb. 24, 1961. 


Of Metals, Methods, 
and Men 


To continue on the subject of 
complications injected by size, the 
generator shafts in the largest 
turbo-generator units ever built 
(with a capacity of 850,000 kw.) 
will weigh slightly over 130 tons in 
the rough machined condition. The 
ingot required to safely produce 
such a shaft will weigh at least 350 
tons. It will soon be demonstrated 
whether or not manufacturers 
equipped to cast such ingots can 
meet the extremely difficult sonic 
test specifications. Because of the 
demonstrated increased efficiency of 
very large units, generators of 
1,000,000 kw. and even larger are 
planned. Just where the generator 
designer will be forced to stop and 
use built-up shafts of two or more 
components will soon be revealed. 

The Navy is now seeking plates 
for use on submarines which are 
being designed to descend to depths 
heretofore considered unfathom- 
able. The steel industry can offer 
several alloy compositions which 
will have the strength to withstand 
the tremendous pressures which 
will be encountered but it is safe to 
say that today no one is equipped 
to cast, roll, treat, bend and weld 
the alloys now available. This re- 
quires research, which even though 
the testing be performed in minia- 
ture, must be empirical in nature. 
However, it is significant to note 
that the Navy has just recently 
placed a research and development 
contract covering this problem, not 
with any of the large plate produc- 
ers, but rather with Westinghouse. 

The truth of the matter is found 
in these facts which I consider in- 
controvertible. First, America’s 


steel industry has devoted itself pri- 
marily to the efficient manufacture 
of tonnage products, almost 90% of 
which are from carbon steels. Sec- 
ond, this emphasis on quantity pro- 
duction of carbon steel products 
has resulted in a serious lack of 
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Eisenman Medal Awarded to 
R. B. Heppenstall 


A Citation: “In recognition of your long 
service and devotion to the forging in- 
dustry; your sponsorship, foresight and 
financial courage that have resulted in the 
installation of improved facilities to raise 
steel quality to higher levels; your aware- 
ness of the importance of metallurgy and 
metallurgical engineering to progress in 
the metals industry, and your leadership 
in revitalizing an important Philadelphia 
steel-producing facility that might other- 
wise not have survived”. 
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Robert B. Heppenstall, chairman of 
the board of the Heppenstall Co. and 
president of the Philadelphia sub- 
sidiary of Midvale-Heppenstall, repre- 
sents the third generation of the 
Heppenstall family active in the man- 
agement of the company. He is the 
grandson of Sam Heppenstall who 
established the business in 1889, and 
the son of C. W. Heppenstall, who 
played a large part in the company’s 
growth. 

After receiving his Bachelor of Arts 
degree from Williams College in 1925, 
Robert Heppenstall became associated 
with the Midvale Co. and has through 
the years become familiar with all 


phases of the plant’s operations. 

Mr. Heppenstall has long recog- 
nized the need for constant improve- 
ment in the quality of steel manu- 
factured by American producers. This 
need has developed not only because 
of increased demands by American 
industry but because of the growing 
threat of lower prices by foreign 
suppliers. He has pioneered the in- 
stallation of modern facilities, such 
as consumable electrode vacuum melt- 
ing and vacuum steam degassing, 
which ultimately results in an im- 
provement in the quality of steel 
forgings manufactured by his com- 
pany. 








research and development in alloy 
and specialty steels. Third, Amer- 
ica’s production of alloy steels has 
been geared primarily to meet the 
needs of the automotive industry 
and the resulting output fails to 
satisfy the quality demands of the 
aircraft industry which today pays 
a premium for a relatively unsatis- 
factory product. 


METALS RESEARCH 


Many of the so-called newer met- 
als—among which may very well be 
another aluminum or titanium—are 
rather expensive to produce. How- 
ever, the cost of such metals is 
relatively unimportant provided 
they offer the needed properties. 
Requirements for better alloys are 
not all of a military nature. The 
average speed of long-flight com- 
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mercial aircraft is now approxi- 
mately 600 mph. It is predicted that 
this speed will double by 1970 and 
perhaps redouble by 1980. Today’s 
metals and alloys will not survive 
in such high-speed planes in fuse- 
lage, engine or landing-gear parts. 
While some of the “newer” ele- 
ments may find utility as pure met- 
als, it is more probable that they 
will be used in high-strength, high- 
temperature alloys of the future. 
Out of the complacency which fol- 
lowed both World War II and the 
Korean War, the launching of Sput- 
nik I literally jerked us from leth- 
argy into frenzied activity in the 
metals research field. Today, I doubt 
that there is any private or govern- 
mental agency qualified to estimate 
the total amount of money being 
spent in the United States on metal- 





lurgical research. Perhaps the most 
reliable information comes from the 
National Science Foundation which 
announced several months ago that 
in the 1959-60 year, total research 
expenditures in the nation were 
twelve billion dollars. Of this total, 
about one billion dollars were de- 
voted to basic research. This figure 
would seem to support the com- 
plaint that we are placing too much 
emphasis on applied research and 
too little on basic research. What 
percentage of our total research is 
devoted to metals is not known but 
enlightened guesses are 4 to 7%. 

The Pentagon states that various 


| government agencies are operating 


over 100 laboratories engaged in 
metals research. They are owned by 
the Army, Navy, Air Force, Coast 
Guard, Bureau of Mines, Bureau of 
Standards and the Atomic Energy 
Commission. Also, it is known that 
more than 40 universities and col- 
leges offering metallurgical engi- 
neering degrees have government 
contracts covering various types of 
metals research. Add to this the 
large amount of work being done in 
captive laboratories operated by 
producers of metals and ferroalloys 
—and the privately owned labora- 
tories—and my guess is that we are 
conducting more total research than 
Russia. 

In seeking the information which 
I have presented here, I find some 
rather distressing conditions which 
need correction; I refer to govern- 
ment-operated laboratories and gov- 
ernment-sponsored research. 


@ There is practically no coordina- 
tion by the Defense Dept. of the 
various programs instituted by the 
several armed services. 


@® There is poor liaison between 
laboratories operated within each of 
the armed services. 


@ There is unnecessary duplication 
of programs. 


@ There is no central library avail- 
able for reference to completed pro- 
grams. 


@ There is unnecessary delay in 
publishing reports of completed pro- 
grams of a nonrestricted nature. 


These comments are a rather se- 
rious indictment of our national re- 
search programs. It is to be hoped 
and, I believe, expected that the 
new administration will find ways 
and means to improve or eliminate 
such conditions which are obviously 
costly and wasteful. 
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METHODS 


The cost-price squeeze and the 
ever increasing inroads of foreign 
competition are constantly driving 
American industry to seek every 
possible form of automation. Mills 
and machine tools are now being 
programmed and I see no reason 
why simpler operations on forag- 
ing presses cannot also be “pro- 
grammed.” This is expensive but 
I’m sure that it will pay for itself 
in many cases by eliminating hu- 
man inertia and human errors. 

Recent developments in machin- 
ing includes toolless removal of 
metal by electricity, such as the 
sparking method which is finding 
acceptance in drop forge shops. An- 
other process is electrolytic shap- 
ing, which generates no heat. Sev- 
eral companies are using this 
method for contouring root and 
blade sections of stainless steel 
buckets. Progress has been rapid in 
applying this process to the shap- 
ing of hard steels and other alloys. 
Etch samples from ingots and bil- 
lets of high-temperature alloys can 
be removed economically by this 
method. Further, experiments have 
been successful in removing metal 
for hardened steel rolls; this could 
lead to the elimination of grinding. 

On the subject of inspection, I 
want to discuss the use, or rather 
the misuse, of a relatively old in- 
strument, the ultrasonic reflecto- 
scope. When detecting cracks or co- 
agulations of nonmetallics in metals, 
it is an invaluable tool. However, 
when asked to perform as an in- 
strument to detect minor inclusions 
and even enlarged grain assemblies 
in heavy forgings, then its effec- 
tiveness is directly dependent on op- 
erator skill. Any test that relies 
upon human interpretation — and 
therefore human error—is in itself 
unreliable. Under such conditions 
no effective standards can ever be 
written into a specification. We 
hope that technical societies will 
work together to set up specifica- 
tions which are measurable by the 
mechanics of the instrument itself. 


Finally, I come to melting meth- 
ods. I am sure that you all are aware 
of the expanded use of oxygen in 
the new oxygen converter and in 
blast furnaces, openhearths and 
electric arc furnaces. In these appli- 
cations it is a time and labor saver. 
It is also an effective tool for qual- 
ity improvement. In recent research 
conducted on acid openhearth steels, 
oxygen properly injected into the 
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bath has been most effective in re- 
ducing hydrogen and nitrogen con- 
tent to levels comparable to those 
obtained in stream-degassed elec- 
tric steel. Also, with proper slag- 
metal manipulation, oxygen can be 
reduced to very low levels. 


Recently, experiments have been 
carried on by several companies to 
demonstrate the effectiveness of the 
degassing unit as a deoxidizing 
agent through the action of carbon 
in reducing oxygen under partial 
vacuum. Unkilled steels have been 
stream-degassed with excellent re- 
sults; the only proved objection has 
been a larger than normal carbon 
variation from the start to the fin- 
ish of the pour. 


In the melting of toolsteels, bear- 
ing steels, high-strength steels and 
high-temperature alloys, the bright 
star on the recent horizon has been 
the consumable melting of elec- 
trodes in a vacuum-arce furnace. One 
of the reasons for the expansion of 
this process has been the limita- 
tions of size and quality in vacuum 
induction melting. While the double- 
melted vacuum-arc process is costly, 
it does offer these advantages: 
Final melting is conducted in the 
total absence of refractories; metal 
is exposed to extremely low-vacuum, 
providing maximum gas removal; 
casting in a water-cooled crucible 


produces a quick chill and greatly. 


inhibits coagulation of nonmetal- 
lics; and casting of an ingot with 
two or more chemical compositions 
is possible. The advantages of shaft- 
ing with dual composition are ob- 
vious to the turbine builder, who 
welcomes the opportunity of design- 
ing a unit to utilize a shaft with 
optimum properties in different 
areas exposed to high and low tem- 
peratures. However, it should be 
pointed out that the heat treatment 
of composite forgings presents some 
rather difficult problems which must 
be solved. 


The consumable electrode vacu- 
um-arc melting process is now pro- 
ducing steel ingots, experimentally, 
up to 60 in. in diameter. The process 
can also be utilized to cast large 
ingots of austenitic steel (men- 
tioned earlier) and superalloys. The 
use of these materials in shafting 
will allow designers to increase tur- 
bine efficiency appreciably. 

Believing that maximum expo- 
sure to vacuum is beneficial, experi- 
ments are underway with steels and 
alloys melted from electrodes which 
are subjected to stream-degassing 


after air melting in arc furnaces. 
We expect an improvement in high- 
strength steels and in high-temper- 
ature alloys from this double ex- 
posure to vacuum. 


METALLURGICAL ENGINEERS 


On the subject of men it should 
be pointed out emphatically that 
something must be done to attract 
larger numbers of competent stu- 
dents into the study of metallurgical 
engineering. Of our country’s 150 
accredited engineering schools, 46 
offer degrees in metallurgical engi- 
neering. These schools have a total 
enrollment of some 2600 students 
and graduate approximately 450 
metallurgists annually. The fact 
that Russia claims to graduate 4500 
metallurgical engineers each year 
does not in itself worry me. A mat- 
ter of great concern, however, is the 
fact that enrollment in metallur- 
gical engineering schools has been 
diminishing for the past two years. 


Not only must something be done 
to attract more high school and 
preparatory students into metallur- 
gical engineering, but action should 
be taken to make possible more fel- 
lowships for graduate work. 


One further point should be made. 
We have in industry today, and will 
have tomorrow, plenty of room for 
metallurgists who have not been 
fortunate enough to be exposed to 
the ivied cloisters of MIT or Cal- 
Tech. Advanced education is a ne- 
cessity for work in the research 
field but the metals industries still 
offer gainful employment and broad 
opportunities for advancement to 
self-educated people. 


Show me a young man having 
only a primary education but never- 
theless endowed with these attri- 
butes: a willingness to work and 
work hard; a capacity for observa- 
tion, interpretation and retention; 
a disposition enabling him to get 
along with operating personnel and 
with customers; courage to adhere 
to in one instance, and throw away 
the next, rule books which he writes 
for himself in the classroom of ex- 
perience; honesty to say “no” if he 
is asked a question he can’t answer, 
and the versatility to proceed to find 
the answer; a dissatisfaction with 
his present lot and a burning desire 
to advance to a better lot—show me 
such a man and I’ll show you a po- 
tential vice-president in charge of 
operations or sales. Further, I’d 
give heavy odds on his becoming the 
president of his company someday. 
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Materials for Use in 
Missile Programs 


“Materials Responsibilities at 
AVCO-RAD in Support of Missile 
and Nose Cone Programs” were 
described by Eraldus Scala, man- 
ager, Materials Dept., Avco Re- 
search & Advanced Development, at 
a meeting in Boston. 


Titan, Minuteman and Atlas nose 
cones are the prime responsibility 
of the Research and Development 
Div. of Avco. This program has 
involved the development of a num- 
ber of high-temperature materials 
designed specifically for re-entry ve- 
hicles. In the past five years the 
work has varied from all metal 
hardware to predominantly ceramic 
structures and an increasing num- 
ber of plastic and reinforced plastic 
components. The progress is ex- 
emplified by the development of 
copper electroforming processes for 
the early heat sinks, followed sev- 
eral years ago by the announce- 
ment of the development of Avcoite, 
a ceramic metal honeycomb com- 
posite. In recent years there has 
also been extensive work on thermal 


protective plastics, resulting in the 
Avcoat and RAD materials. 

In parallel with these develop- 
ments, it has been necessary to sup- 
port long-range research efforts in 
the fields of metals, plastics and 
ceramics. Some of the highlights of 
the highly selective program are: 


1. High Heat Rate Testing of 
Metals—Since many of the struc- 
tures must be designed to minimum 
weight configurations, it is vitally 
necessary that we reaffirm mechani- 
cal properties to assure optimiza- 
tion. This has involved the use of 
cold worked sheet materials that 
retain high yield and _ ultimate 
strengths at high temperatures, 
particularly under short-time load- 
ing conditions. Since we are dealing 
with one-shot properties we can also 
consider designing for extensive 
plastic deformation, up to 5 or 
10%, but the property data must 
be carefully established. Finally, 
high heat rate testing is also uti- 
lized to take advantage of the 
higher yield resulting from the 
combination of both short time (30 
sec.) at temperature and high heat- 





ing rate (over 50°F. per sec.) These 
are then compared to typical prop- 
erties determined on test bars 
soaked for 30 min. at temperature 
and include weld joint studies. 
Stress-strain data was presented 
for 316 stainless steel, 6061-T6 
aluminum and X2020 aluminum for 
the above conditions, illustrating 
the better than 50% higher yields 
that could be counted upon. 

2. Physical Property Measure- 
ments—(a) A _ series of experi- 
ments were illustrated and data 
presented for the determination of 
viscosities up to 2600°C., utilizing 
both the dropping ball and oscillat- 
ing bob techniques. Most of the 
results were on pure silica, alumina 
and various silica-base materials. 
(b) Sessile drop experiments, as 
utilized in determining surface ten- 
sion data for ceramics at tempera- 
tures over 2000°C., were discussed. 
(c) A considerable amount of 
thermodynamic data is also being 
obtained based on vapor pressure 
measurements, made with the use 
of a continuously monitoring weigh- 
ing device. The molybdenum-sili- 
con system and the tantalum-boron 


ASM SERVICES TO 34,000 MEMBERS were up- 
permost in the minds of these officers and trustees 
of the Society at a meeting in Los Angeles. A 
major topic of discussion was the new edition of 
the Metals Handbook, Volume 1 on “Properties 
and Selection of Metals”. The ASM Board also 
found time to attend technical sessions, exhibits 
and special events during the 12th Western Metal 


Congress. Shown seated, from left, are: Carl E. 
Swartz, vice-president; William A. Pennington, 
president; Merrill A. Scheil, secretary; and Robert 
J. Raudebaugh, treasurer. Standing, from left, 
are: Morris Cohen and Albert R. Fairchild, trus- 
tees, Past President Walter Crafts, and Carl H. 
Samans, trustee. Trustee John Convey was unable 
to attend. 
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system, wherein free energy, en- 
thalpy and entropy data were ob- 
tained for proposed reactions were 
discussed. The changing slopes of 
weight versus time were presented 
for the molybdenum-silicon system, 
representing the vaporization of 
silicon gas for the various reactions. 
(d) Compatibility studies have con- 
tinuously been run to illustrate the 
attack of various refractory metals 
by the many high-temperature com- 
pounds (carbides, nitrides, borides, 
oxides and silicides) under investi- 
gation. There are indications that 
all the metals are attacked to some 
degree, utilizing metallography, 
petrography, X-ray diffraction and 
chemical analysis techniques to 
verify the products of reaction. 

3. Grain Boundary Studies in 
Ceramics—Grouped broadly under 
the general title of topographic 
studies, there have been extensive 
examinations of the relationship of 
grain size, pore fraction and com- 
position to the elastic modulus 
and rupture strengths. Utilizing 
hot pressing techniques, the work 
has concentrated on polycrystalline 
alumina and magnesia, since they 
represent materials available in 
high purity, and two _ crystal- 
lographic systems—simple cubic of 
the sodium chloride type for MgO 
and an hexagonal-type structure for 
aluminum oxide, wherein the latter 
tends to be highly anisotropic. Data 
was presented on the proposed re- 
lationships for elastic modulus and 
pore fraction. Illustrations are also 
given of the relative effects of grain 
size and the point at which grain 
growth takes over as the pre- 
dominant characteristic, decreasing 
mechanical strengths to a much 
greater degree than any im- 
proved effect obtained by decreased 
porosity. ‘ 

4. Diffusion in Ceramics—The 
activation energy for diffusion of 
nickel ions into MgO based on dif- 
fusion experiments into MgO single 
crystals was determined. Numerous 
diffusion couple techniques have 
been employed and the data has 
been obtained utilizing both X-ray 
absorption measurements across the 
diffusion zone and electron probe 
techniques. Although both result in 
reliable data, the probe, with its 
much higher degree of resolution (1 
micron compared to the X-ray 
beam’s 15 microns) permits the 
study of shallower diffusion zones 
and requires less time for prepara- 
tion, as well as a much shorter time 
for analysis. Extensive studies of 
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OBVIOUSLY ENJOYING THEMSELVES at a Boston Chapter 








meeting are, from left: S. G. Demirjian, program chairman; 
A. Tabak, technical chairman; Eraldus Scala, Avco Research and 
Advanced Development; and W. H. McCarty, chairman. 


diffusion of other oxides of chro- 
mium, iron, aluminum, cobalt and 
vanadium into MgO single crystals 
and bicrystals for comparison to 
the alumina system are under in- 
vestigation. 

5. The Ablation of Reinforced 
Plastics—The latest findings on 
the behavior of plastics utilized in 
thermal protection systems reveal 
the formation of well-defined zones 
of chemical reaction which have 
been determined both chemically 
and by differential thermal anal- 





ysis. Extensive char layer studies 
have been made of _ samples 
exposed to arc plasmas, permit- 
ting the proper compounding of 
composites for optimum ablation 
characteristics. 

Only the highlights were given 
of each of the above programs in 
order to demonstrate the variety 
of basic studies needed to support 
materials development efforts in the 
fields of high-temperature materials 
and thermal protection systems. 
(Reported by Alexander F. Sherys) 





THE METALS CLUB OF THE ILLINOIS INSTITUTE OF 


TECHNOLOGY, student metallurgical group, at a meeting de- 
signed to introduce the many phases of the metals industry to the 
student metallurgical engineer, heard John Rassenfoss, manager, 
manufacturing research laboratory, American Steel Foundries, 
talk on the “Foundry and the Role of the Metallurgical Engineer 
in the Foundry”. Shown, standing: Jay Schneider, secretary; 
L. F. Mondolfo, faculty sponsor; and Frank D’ Alessandro, treas- 
urer. Seated: Roy Lobenhofer, president; Mr. Rassenfoss; and 


Fred Gezella, vice-president. 





23,963 Register for 
Western Metal Show 


23,963 members and friends of 
American Society for Metals from 
the West Coast, many other parts of 
the United States and a number of 
foreign countries registered for the 
12th Western Metal Congress and 
Exposition, Mar. 20-24, in Los An- 
geles. Every indication pointed to a 
highly successful educational event 
for metalworking. Comments from 
technical speakers, exhibitors and 
visitors alike revealed serious inter- 
est in information on technological 
advances for greater productivity, 
competitive costs and higher qual- 
ity. 

Much credit for the success of the 
event was due to the enthusiastic 
cooperation and tireless efforts of 
the three host ASM Chapters: Los 
Angeles, San Fernando Valley and 
San Diego. Guided by H. A. Cur- 
wen, convention chairman and past 
chairman of the Los Angeles Chap- 
ter, hundreds of Southern Cali- 
fornia ASM members worked out 
the countless details that helped to 
make the conference a well-run and 
valuable educational experience. 
ASM members worked on _ such 
things as program planning, attend- 
ance through cooperating technical 


INFORMATION-SEEKERS throng the aisles at 
the 12th Western Metal Exposition, Mar. 20-24 in 
Los Angeles. This shows just a few of the 23,963 
registrants at the five-day event in Pan-Pacific 





societies, reception, arrangements, 
publicity and special events. 
Virtually without exception, the 
225 firms that exhibited products 
and services at Pan-Pacific Audi- 


CRUCIBLE TITANIUM “SCULPTURE” attracted many visitors 








Auditorium and the Ambassador Hotel. Many re- 
turned again and again to obtain additional in- 
formation as attested by the gate-count of more 
than double the number of registrants. 


torium and Pavilion reported an un- 
usual number of visitor inquiries. 
Stacks of cards were imprinted with 
the visitors’ Informa-Badges. By 
Wednesday afternoon the supply of 





to Crucible Steel Co. of America’s exhibit. The sculpture was 
designed by K. Austino Matticino, who, when he isn’t sculpturing, 
is Ken Matticks, Crucible assistant director of technical services 
—stainless, titanium and high-temperature alloys. The sculpture 
was a unique idea to show the various mill products that can be 
formed from titanium, and was made up of the top of an ingot, 
piece of a billet, tubing, expanded metal, rod and bar. In the fore- 
ground, from left, are: T. M. Rutter, manager of promotion; 
Howard B. Gray, Severance Tool Inc., Los Angeles; and George 
Fraser, Western Area manager for Crucible, who presented a 
transistor radio to Mr. Gray for guessing the weight of the sculp- 
ture. In the background are Stanley Straite and Walter Hemphill, 


Crucible sales engineers. 


METALS REVIEW 








PRESIDENT WILLIAM 
A. PENNINGTON and 
Trustee Morris Cohen dis- 
cuss technical sessions they 
planned to attend during 
the 12th Western Metal 
Congress. Dr. Pennington, 
left, is head of metallurgy 
at University of Maryland; 
Dr. Cohen is professor of 
physical metallurgy at 
MIT. 


these Informa-Badge registration 
cards had run out and had to be re- 
ordered. One exhibitor issued more 
than 30 boxes of technical literature 
during the week. 

Interest in the technical sessions 
at the Ambassador Hotel was heavy. 
More than 125 important papers 





DISTINGUISHED 
GUEST from West Ger- 


many, Walter Schultze, 
talks with W. E. Benning- 
hoff, vice-president and 
general manager, Tocco 
Div., Ohio Crankshaft Co., 
in front of the Tocco ex- 
hibit. Mr. Schultze is presi- 
dent of EMA-Elektro- 
Maschinen K.G., Heidel- 
berg. He was impressed 
with the variety of auto- 
matic machining equip- 
ment displayed, pointing 
out that it was a “very 
practical, concentrated re- 
gional show with good in- 
formation available”. Ben- 
inghoff is a_ long-time 
friend of the ASM and a 
member of the Cleveland 
Chapter. 
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were presented in 32 sessions by 
ASM, Society for Nondestructive 
Testing, American Institute of Min- 
ing, Metallurgical and Petroleum 
Engineers, Society of Aerospace 
Material and Process Engineers 
and American Society for Testing 
Materials. The Metal Congress also 
made news—important develop- 
ments of the sessions and state- 
ments by outstanding speakers were 
given prominent mention in Los 
Angeles newspapers every day of 
the event. 

ASM announced on the closing 
day its plans to return to Los An- 
geles in the third week of March 
1963 for the 13th Western Metal 
Congress and Exposition. 


Continuous Casting Processes 





The history of continuous cast- 
ing, starting with the first U/S. 
patent in 1843 covering a process 
for continuous casting of lead, 
which never became commercial, 
and Sir Henry Bessemer’s patent, 
around 1858, which covered a proc- 
ess for the continuous casting of 
steel, which actually worked, but 
also was not commercial, was re- 
viewed by Ralph W. Bailey, Ameri- 
can Smelting & Refining Co. at a 
St. Louis meeting. 

Developments from 1930 to the 
present have been rapid. The first 
commercial process, the Alcoa DC 
process, went into production in 
1935, and has since become the 
standard casting technique for the 
entire primary aluminum industry. 
This same DC process was adapted 
to the casting of magnesium in 1938 
by Dow Chemical Co. Also in 1938, 
after several years of experiment- 
ing with the Eldred and Hazelett 
processes, neither of which became 
a commercial operation, the Scovill 
Manufacturing Co. put into com- 
mercial operation a Junghans-Rossi 
machine developed in Germany, be- 
lieved to be the first successful con- 
tinuous casting machine for copper 
alloys. 

In 1937, after years of develop- 
ment work, the American Smelting 
and Refining Co. put into operation, 
at Perth Amboy, a machine for the 
continuous casting of 3-in. diameter 
copper billets intended for hot 
piercing to make tube shells, subse- 
quently redrawn to water or refrig- 
eration tubing. 

In more recent years, Hunter 
Douglas Co. developed a machine 
for continuously casting aluminum 
flat bars for precessing into strip. 


The Properzi machine was devel- 
oped for casting small triangular 
sections of aluminum alloys for re- 
drawing into wire. Atlas Steel Co. 
of Canada has in operation one of 
the few, if not the only, continuous 
casting machines being used in the 
steel industry. 

The American Smelting and Re- 
fining Co. pioneered in the casting 
of copper alloys, primarily bronzes, 
in relatively small rods and tubes, 
and in intricate shapes, which can 
be used directly in automatic screw 
machines or other high production 
equipment for the manufacture of 
finished parts. 

All of the machines mentioned 
are used only to make castings or 
“billets” for subsequent processing 
by piercing, extrusion, drawing, 
rolling, etc., to make finished prod- 
ucts. The ASARCO process pro- 
duces a wide variety of alloys in 
sizes from 13/32 to 9 in. diameter, 
and by its very nature has elimi- 
nated the defects commonly associ- 
ated with castings. This process 
became commercial in 1944 and now 
produces up to 12,000,000 Ib. per 
year. 

Two additional developments by 
American Smelting and Refining in- 
clude a process for casting the 3-in. 
diameter copper billets, using a 
modified version of the original 
ASARCO process but with casting 
speeds such that one of the newer 
units will produce as much as four 
of the original units. The other de- 
velopment is a machine for continu- 
ously casting copper cake 5 in. thick 
by 24 in. wide in lengths up to 24 
ft. This product is subsequently hot 
rolled to make strip for radiators, 
heat exchangers, etc. 

All of these processes are the re- 
sult of the increasing demand for 
vast tonnages of metals consumed 
by modern industry. All have sev- 
eral features in common: a means 
of maintaining a supply of molten 
metal at controlled temperatures; a 
water-cooled die or mold open at 
both ends; a means of withdrawing 
the casting at a controlled speed; 
and a means of cutting the required 
lengths from the casting as it pro- 
gresses through the equipment. 

There is no doubt that continuous 
casting will increase in importance 
over the next few years and may 
eventually replace most or all of the 
large expensive equipment now used 
to make and break down the static 
castings upon which the metal in- 
dustry was founded and grew. (Re- 
ported by David E. Murray) 





Thermocouple Operations, 
Fabrication and Application 


Common methods of temperature 
measurement include gas, vapor- 
pressure, liquid-filled, electric-re- 
sistance and bimetallic thermom- 
eters, radiation and optical pyrom- 
eters, pyrometric cones, crayons, 
pellets and paints and thermo- 
couples and their related indication 
instruments. In a talk before the 
Manitoba Chapter, John Rizzardi, 
manager of Hoskins Alloys of Can- 
ada, described the operation, fabri- 
cation and applications of thermo- 
couples. 

Thermocouples are probably the 
most versatile of temperature meas- 
uring instruments. They have been 
applied over the entire range from 
almost absolute zero to 5400°F. 
Their low thermal capacity gives 
quick response and instantaneous 
temperature measurement. They 
are inexpensive and simple to make. 
Indicating instruments are elab- 
orate, but can be located away from 
the object being measured and can 
be used for reading a large number 
of thermocouples. 

A thermocouple is a pair of dis- 
similar electrically conducting ma- 
terials, joined together at one end, 
in which a difference in tempera- 
ture of the junction from that of 
the other end generates an electro- 
motive force or emf. The difference 
in temperature between the “hot” 
and “cold” ends, or reference zone, 
is known as a temperature gradient. 

A number of thermocouple wire 
material pairs are used, most com- 
mon of which are copper and con- 
stantan, iron and_ constantan, 
Chromel and Alumel, platinum 
versus platinum with 10% rhodium, 
and platinum versus platinum with 
13% rhodium. Standard tables for 
thermoelectric emf. have been 
established for these combinations 
and matched pairs of wire are avail- 
able commercially calibrated to 
these tables. 

Copper-constantan is used at 
temperatures less than 32°F. and 
is suitable as low as —400°F. Iron- 
constantan thermocouples can be 
used at temperatures from —400 
up to 1800°F. The thermoelectric 
power is high and nearly uniform 
over a wide temperature range. 

Since their discovery in 1906, 
Chromel-Alumel alloys have become 
the accepted standard wherever ac- 
curate measurement of high tem- 
peratures is essential. They are the 
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only base metal thermocouple alloys 
known which have a useful tempera- 
ture range up to 2400°F. In the 
range 1000-1800°F., this combina- 
tion possesses a somewhat longer 
service life than iron-constantan. 
Contamination in service under re- 
ducing conditions causes brittle- 
ness, which is more severe in 
Alumel than in Chromel. Special 
grades of Chromel-Alumel wire are 
available for use in other than oxi- 
dizing atmospheres. 

Platinum against platinum with 
10% rhodium has a low thermo- 
electric power over a 32-2900°F. 
range. Platinum against platinum 
with 13% rhodium is used more 
since it has a slightly higher 
thermoelectric power. In both types 
exposure at even moderate tempera- 
tures to carbon, hydrogen, sulphur, 
phosphorus and other oxidizable 
compounds results in severe brittle- 
ness and considerable error in 
measurement. 

There are few thermocouple ma- 
terials available for measuring 
temperatures over 3000°F. and 
most of these are of refractory 
metals. Tungsten wire with 26% 
rhenium is available for use to 
5400°F. The couples can be used 
only in inert gas atmospheres, pure 
hydrogen or in vacuum. 

Thermocouple wire and com- 
pleted thermocouples must be cali- 
brated periodically. The funda- 
mental method for standardizing a 
base metal thermocouple is to com- 
pare it with a previously calibrated, 
certified standard of platinum 
versus platinum-rhodium, a rather 
complicated procedure. A _ simple 
method for testing each wire is the 
“Null Method’. A previously cali- 
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METAL HEADACHES MAKE GASOLINE POSSIBLE was the 





brated wire of the same type as the 
unknowns is welded in a common 
junction with the wires to be 
checked. The welded ends are heated 
in a furnace at the test tempera- 
ture, with the cold end of the cali- 
brated wire connected to a milli- 
voltmeter. The circuit is completed 
in turn by the cold end of each of 
the unknown wires. Any millivolt 
indication is due to differences be- 
tween the unknown and the stand- 
ard. 

Various instruments are on the 
market for direct reading of tem- 
peratures, either as potentiometers 
or with galvanometers as current 
indicators. Thermoelectric elements 
provide an_ electromotive force 
which is quite small. Measurements 
of temperatures to within 1°F. re- 
quires measuring emf. to within 
0.5-3.5 microvolts. Not only do these 
small magnitudes demand sensitive 
indicating instruments, but they 
make it necessary that parasitic 
sources of emf. be minimized. 

A thermocouple system includes 
thermocouple, suitable lead wire 
and indicating instruments. Accu- 
racy of each component will deter- 
mine the over-all accuracy of the 
system. Calibrated thermocouple 
wire can be used all the way from 
the couple to the indicating instru- 
ment, but less expensive non- 
standard wire is now available. It 
is important that the junction be- 
tween both lead wires and thermo- 
couple be maintained at the same 
temperature for accuracy and that 
similar metals are connected to- 
gether. If copper lead wires are 
used, the reference junction would 
be at the connecting point of the 
and thermocouple’ wire 


copper 





title of a talk given by National Trustee Carl H. Samans at a 
North Texas meeting. Shown, from left: John Mitchell, secretary; 
Maurice Condon, chairman; Dr. Samans; and J. C. Herr, vice- 


chairman. 
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ASM SCHOLARSHIP. AWARD is presented to Robert J. Purdy, 





Jr., metallurgical engineering sophomore at Ohio State University, 
by Mars G. Fontana, chairman of the department of metallurgical 


engineering. 


rather than at the instrument. 

A thermocouple is formed when 
the two dissimilar wires are them- 
selves joined or each wire joined to 
the same conducting media. A 
junction can be made by butt weld- 
ing, brazing, silver or soft soldering 
to each other or other solid metal, 
dipped in a pool of mercury or other 
molten metal or clamped under a 
binding post. 

Some thermocouple assemblies 
can be made of swaged units where 
the two wires are inserted in a 
metal tube, packed with magnesium 
oxide and swaged to a predeter- 
mined o-d. Protection tubes of 
ceramic or metal are used in a 
large number of installations, but 
if the tube length to diameter ratio 
is large, a reducing atmosphere can 
result, causing thermocouple failure 
over a period of time. Insertion of 
a titanium rod or wire will sub- 
stantially increase the life and ac- 
curacy of the couple. Insulation of 
the wires by ceramic beads, asbes- 
tos, paint, enamel, various nylons 
and wraps of synthetic materials is 
necessary to reduce electrical leak- 
age. 

Assuming the external leads are 
insulated and of adequate length, 
the factors that make for the high- 
est degree of precision in an instal- 
lation are: maximum thermal con- 
tact between sensitive element and 
adjacent portions of body; mini- 
mum dimensions in sensitive ele- 
ment as smallest thermocouple wire 
and junction; minimum metallic 
cross-sectional area in leads; and 
minimum thermal conductivity of 
lead materials. 

Thermocouple 


materials have 
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long life and accuracy at low tem- 
perature, but in all high-tempera- 
ture applications oxidation even- 
tually results in brittleness and 
failure. In reducing or contam- 
inating atmospheres, intergranular 
corrosion takes place, resulting in 
error or failure. 

The conventional wire thermo- 
couple is the most widely used and 
versatile method of temperature 
measurement available today. Im- 
portant advantages are the com- 
pactness—permits use in nearly 
inaccessible locations; relatively 
low cost—makes possible multiple 
installations for temperature pro- 
filing; simplicity of fabrication and 
installation; rapid response to 
temperature change; and _ lend 
themselves readily to actuating con- 
trols. 

The principal disadvantage of 
thermocouples involves errors that 
accompany alteration of thermo- 
electric characteristics. 


Set Up Honorary Chair 
at University of Cincinnati 


Two foundations have given stock 
valued at $103,105.02 to the Uni- 
versity of Cincinnati to establish in 
perpetuity a chair honoring Peter 
E. Rentschler, president of Hamil- 
ton Foundry, Inc., Hamilton, Ohio. 

In reporting the gift to the Board 
of Directors Walter C. Langsam, 
president, said the donors were the 
Hamilton Foundry Inc. Foundation 
and the Decatur Casting Co. Foun- 
dation. 

On recommendation of Dr. Lang- 
sam, Roy O. McDuffie, veteran mem- 
ber of the department of chemical 


and metallurgical engineering, was 
appointed as the first Peter E. 
Rentschler professor of metallur- 
gical engineering. 

Mr. Rentschler has long been in- 
terested in the University’s develop- 
ment. He is a member of Dr. 
Langsam’s Advisory Council and 
has been active in support of the 
annual campaigns of the corporate 
division of the University Fund. 

In 1957 he gave the University 
$15,000 to aid in teaching metal- 
lurgical engineering, the field in 
which Dr. McDuffie is a nationally 
recognized expert. Dr. Langsam 
termed the 1957 gift “a generous 
investment in American youth”. 

A Cincinnati native, Dr. Mc- 
Duffie holds three degrees from 
Cornell University. Following serv- 
ice in the Edgewood Arsenal and 
with DuPont Co., he joined the 
faculty in 1925 as instructor and in 
1947 reached the rank of professor. 





CHAPTER BRIEFS 











¢ In 1858 the metallurgical pro- 
fession was an art and the prac- 
tioners worked through limited ob- 
servations and a general evaluation 
of the products made. During the 
century that followed some improve- 
ments were made in process con- 
trol as the result of improvements 
in the tools available to industry. 
But it was only during and after 
World War II that the art of metal- 
lurgy progressed rapidly to a 
science. Tracing this evolution was 
Carl E. Swartz, vice-president 
ASM, at the National Officers and 
Past Chairman’s night meeting in 
Buffalo. 

© Properties of high-strength met- 
als in springs were discussed by 
William R. Johnson, assistant di- 
rector of research, Wallace Barnes 
Div., Associated Spring Corp., at 
New Haven. Most spring material 
is heat treated and then cold formed 
to hold the required dimensions and 
develop the best properties. These 
properties are usually most fully 
realized only in the intended direc- 
tion of loading. 

® Grindability of toolsteels, grind- 
ing damage in steels, effects of 
grinding stresses on fatigue, vari- 
ables in steels and the effects of 
some alloying elements on the grind- 
ing process were discussed at a 
Carolinas Chapter meeting by Leo 
P. Tarasov, Norton Co. Dr. Tarasov 
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also stated that electrolytic grind- 
ing minimizes grinding problems 
in sensitive materials but is feasi- 
ble only when capital expenditure 
and expenses can be justified. 


® Two good reasons for studying 
intermetallic compounds are their 
high melting points and their 
ability to retain good strength to 
relatively high homologous tem- 
peratures. These and other motives 
for such research were pointed out 
at a Wilmington meeting by J. H. 
Westbrook, Ceramic Studies Sec- 
tion, Metallurgy and Ceramics Re- 
search Dept., General Electric Co. 
® Fallacies in economics were un- 
covered in a talk by Woodrow W. 
Creason, professor of economics, 
Indiana State College, at a Terre 
Haute meeting. He also discussed 
aspects of economics that affect the 
small business man and the individ- 
ual and the effect of wages on ulti- 
mate cost and whether wages have 
forced an increase in prices. 


® Knowledge of what happens when 
a cast freezes can lead to casts of 
higher quality. Data on the rate and 
manner of freezing of different 
alloys should ultimately enable the 
foundryman to produce castings 
of much higher soundness than 
at present, according to Ronald 
W. Ruddle, technical manager of 
Foundry Services, Inc., who spoke 
in Indianapolis on “Metal Flow”. 


© At the annual Students Night 
Meeting with the metallurgical 
engineering students from Missouri 
School of Mines and Washington 
University, St. Louis, 30 students 
and three professors from Rolla 
and six students and one professor 
from Washington were guests of 
the St. Louis Chapter. Richard 
Bardes, past chairman, presented 
a metallurgy scholarship award to 
Robert D. Kessler, freshman at 
Missouri School of Mines. 


Lucky Accidents and 
Great Discoveries 


From a series of fascinating dem- 
onstrations, humorous anecdotes 
and interesting stories, the Pitts- 
burgh Chapter learned a great deal 
of chemistry and philosophy of 
science during a talk by Hubert 
Alyea, professor of chemistry, 
Princeton University, who spoke on 
“Lucky Accidents, Great Discover- 
ies and the Prepared Mind.” Dr. 
Alyea showed how great discoveries 
have resulted from accidents, but 
only when they occurred to people 
prepared to receive them. 
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LOOKING OVER THE SWIMMING POOL REACTOR at Mc- 
Master University are, from left: H. G. Warrington, past chair- 
man, National President William A. Pennington, J. S. Kirkaldy, 
and V. G. Behal, chairman. The tour was made prior to the Na- 
tional Officers Night meeting of the Ontario Chapter. 


In the field of chemistry, Nobel 
discovered dynamite by accidentally 
spilling cellulose monodinitrate 
near some nitroglycerine. Western 
Electric Co. discovered how to ex- 
trude plastic on copper wire because 
a janitor spilled soapy water in the 
polymerizing mixture. Roy Plunkett 
discovered Teflon because a sup- 
posedly empty gas tank which 


had contained tetrafluorethylene 
weighed more at night than in the 
morning. 


In the field of drugs, Alexander 
Fleming’s accidental discovery of 
penicillin is familiar. Other lucky 
accidents were needed, however, to 
prove its medicinal value. In the 
field of atomic energy, Bequerel’s 
discovery of radiation from a ura- 
nium rock has led to tremendous 
scientific and social consequences. 

Yet these lucky accidents would 
have meant nothing without a 
trained mind to appreciate their 
significance. A trained mind is fos- 
tered by two conditions—quality 
learning and quality living. 

New techniques are needed to 
promote quality learning, foremost 
of which is improving teaching. 
Teachers can improve their instruc- 
tion only by being relieved of non- 
teaching chores. They should have 
one day a week free of teaching 
during which their classes might 
receive television instruction. 
Mothers of the community can be 
used to correct papers. On the other 
hand, much necessary English and 
mathematics can be learned from 


cheap books made available to sci- 
ence students. 

Quality living must be fostered 
at a national level by realistic deal- 
ing with other countries, perhaps 
augmented by the establishment of 
a diplomatic academy analogous to 
the military academies. Above all, 
quality living means satisfying and 
creative use of leisure time. 

The mind trained to appreciate 
the technical and social implica- 
tions involved in accidental discov- 
eries is the only mind ready to re- 
ceive them. (Reported by William G. 
Fricke, Jr.) 


ASM Offers Short Courses 


The American Society for Metals 
will offer six one-week intensive 
training courses this summer, five 
on the “Principles of Heat Treat- 
ing” and one on “Physical Metal- 
lurgy. 

The heat treating course will be 
offered in Cleveland, Detroit, Phila- 
delphia, Pittsburgh and New York 
or New England. The course on 
physical metallurgy will be held in 
mid-July on the campus of Kent 
State University, Kent, Ohio. Quiet, 
suburban inn and motel accommo- 
dations are being chosen for these 
courses and reservations will be 
made for registrants. Last year, 
two registrants came as far as 2000 
miles to attend the first one-week 
course offered by ASM. 

Instructors will be MEI staff 
members and, in some cases, local 
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experts on heat treating will par- 
ticipate. 

Classes will begin at 8:30 a.m. 
and continue until 5:00 p.m. with a 
generous lunch break to allow some 
time for relaxation. Several evening 
discussion sessions are planned to 
enable the registrants to become 
better acquainted and to ask in- 
formal questions of specific inter- 
ests. Cost for the one-week course 
will be $125 and will include 
lunches and coffee breaks, a fare- 
well dinner, texts and supplemen- 
tary materials. For further infor- 
mation, write to: MEI, Metals 
Park, Novelty, Ohio. 

Dates for the courses are: 


May 22-26, Cleveland 

June 26-30, Philadelphia 

Aug. 7-11, Pittsburgh 

Aug. 23-30, Detroit. 

Mid-Sept., New York or New 
England. 

The courses all run Monday 
through Friday, except at Detroit 
where the Wednesday through 
Wednesday schedule allows an extra 
day and a week-end respite. 


The Space Age and the 
Use of Metallic Fibers 


The sudden and rather rapid 
change to supersonic and hyper- 
sonic flight through both dense 
atmospheres, and _partial-to-com- 
plete vacuum or zero density, and 
subsequent re-entry, has created 
need for fibrous materials which, 
when fabricated, can be flexed re- 
peatedly, bear high loads (both 
static and shock), be abrasion re- 
sistant and capable of operation at 
temperatures up to 2000°F. 

Jack H. Ross, Fibrous Materials 
Branch, Nonmetallic Materials Lab- 
oratory Advanced Systems Technol- 
ogy, Wright Air Development Div., 
in a talk at Akron Chapter on the 
“Space Age and the Use of Metallic 
Fibers”, stated that the three gen- 
eral areas of research involved are 
choice of metal, fiber drawing tech- 
niques and forming of flexible 
woven fibrous structures. 

In reviewing the metals and spe- 
cifically those metals and alloys 
which have high room temperature 
tensile strength, a number of fac- 
tors have had to be and are taken 
into consideration in choosing can- 
didates for study, including oxida- 
tion resistance at temperatures up 
to 2000°F., strength at high tem- 
perature, ductility or elongation and 
drawability. 

It has been determined from 
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initial data that refractory metals 
and superalloys are most suitable. 
The major problem to overcome in 
the refractories (such as molyb- 
denum and tungsten) are their poor 
oxidation properties, whereas the 
hardness of the superalloys imposes 
some drawing problems. Initial data 
on the refractories plated with gold 
and/or palladium, rhodium, chromi- 
um and nickel indicate protection 
for periods up to 10 min. at 2000°F. 
can be achieved. 

To date the cobalt and nickel 
alloys, such as Elgiloy and Rene 41, 
have been drawn to 0.0005 in. and 
oxidation data in argon reveal fair 
retention of tensile after 2000°F. 
for Elgiloy and excellent retention 
of tensile after 2000°F. for Rene 41. 

Consideration must be given to 
new techniques for achieving multi- 
filament metal yarns with individ- 
ual fibers having diameters from 
0.0004-0.0006 in., which will elimi- 
nate the need for repeating draw- 
ings through fine diameter diamond 
dies. Possible approaches that are 
or will be investigated include draw- 
ing from a melt, drawing over hot 
pins under tension and drawing 
bundles of fibers through a single 
die. 

The flexibility of a woven struc- 
ture depends primarily on the flexi- 
bility of the individual fibers used 
and only to a lesser extent on the 
yarn and fabric constructions. To 
achieve flexibility, the researcher 
has a number of techniques that 
can be applied. These would be use 
of multifilament yarns having a 
small amount of twist, low filament 
diameter to yarn diameter, mini- 
mum of crossovers of warp and fill- 





ing yarns, nonsymmetrical weaves, 
use of opposite direction twist in 
warp and filling yarns and loose 
weaves. 

Finally, the need for controlled 
porosity in these metallic fibrous 
structures must be considered. A 
major portion of the research on 
new and improved fibrous materials 
is slated toward structures having 
controlled porosity. The most inter- 
esting approaches include coating 
of a loose or open weave material 
with high-temperature elastomers 
and blending of high-strength metal 
yarns with staple flame-proofed 
cellulose or acrylic fibers to save 
weight yet achieve low porosity. 

The Air Force fibrous materials 
program will make possible such 
unique devices as inflatable satel- 
lites, antennas, solar collectors and 
re-entry devices, as well as decelera- 
tion devices for re-entry devices. 
(Reported by Robert L. Rowe) 


Compares Russian and 
United States Education 


The Russian educational program 
starts at age seven with ten years 
of education consisting of 37.6% 
math, 52.2% humanities and 10.2% 
physical education. After ten years 
of elementary schooling the student 
may go on to five years of advanced 
college level work in a particular 
field such as metallurgy. After five 
years of college level work the stu- 
dent is placed in industry and may, 
if properly qualified after two years 
of industrial work, return to a re- 
search institute for advanced work. 
Walter Hibbard, manager of metal- 
lurgical and ceramics research, 
General Electric Co., compared the 


PROPERTIES OF HADFIELD’S MANGANESE STEEL were 
discussed at a Northeast Pennsylvania meeting by John A. Fel- 
lows, Mallinckrodt Chemical Works. Pictured are: W. J. Ruprecht, 
J. L. March, Mr. Fellows and F. R. Yurkoski. 





Russian educational program in 
general and in the field of metal- 
lurgy in particular, with the U.S. 
program at a Chicago-Western 
Chapter meeting. 

In comparison to our program 
and methods of education, Dr. Hib- 
bard pointed out the Russian six- 
day school week. College level work 
consists of a 33 hr. week compared 
to our 24 hr. week. The elementary 
Russian schools work on at least a 
two-shift basis and many are on 
three shifts, which limits the ele- 
mentary level education to about 5 
hr. per day maximum. The teacher- 
to-student ratio at the elementary 
level runs 17:1 for the USSR com- 
pared to our average of 27:1. 

The number of Russian students 
entering a given course at college 
level is based on planned industrial 
requirements, not the desires of the 
students to work in a given field. 
On graduation from college-level 
work the students are given their 
choice of industries based on their 
grades. The student with the best 
grades in a given graduating class 
has first choice of available jobs. 

Another contrast with our sys- 
tem is that research work in the 
USSR is carried out by separate 
research institutes and the only re- 
search at educational institutions 
is what is felt necessary for the 
education of the students. Separate 
institutes are provided for each 
field of training at the college level. 
As an example, the Moscow Steel 
Institute provides education for 
metallurgists in steel only, covering 
all phases of the steel industry from 


FOURTEEN PEORIA CHAPTER MEMBERS, all 
employees of the Caterpillar Tractor Co., recently 
completed a company-sponsored MEI course on the 
“Elements of Metallurgy’. The course was taken on 
off hours with at least two hours given to each les- 


steelmaking to casting, rolling, 
forming and heat treatment. 

The Ph.D. degree in Russia is 
given for outstanding research 
work rather than for study and re- 
search work at an educational insti- 
tute. 

During Dr. Hibbard’s visit to 
Russia in 1957 he noted the availa- 
bility of all Western publications, 
including Metal Progress, in the li- 
braries of the Russian educational 
and research institutes. Russian 
literature is now readily available 
in translation in the United States 
and Dr. Hibbard suggested that it 
should not be overlooked as a source 
of research information. (Reported 
by R. L. Hosfield) 


Induction Heating 
of Ferrous Metals 


A simple flashlight bulb provided 
the guiding light as Bruce E. Mc- 
Arthur, senior vice-president, Ajax- 
Magnethermic Corp., dramatically 
illustrated induction currents at 
work at a Peoria meeting. The 
bulb was included in a secondary 
coil and its intensity varied with 
distance as it was moved through 
the magnetic field of a primary coil. 
Adhering to the theory that “one 
picture is worth 1000 words,” Mr. 
McArthur illustrated his talk on 
“Induction Heating of Ferrous 
Metals” with two movies and trans- 
parents slides. Emphasis was placed 
on newer equipment and applica- 
tions for induction heating of 
metals. 

Mr. McArthur traced the history 


of induction heating from 1911 
when the “pinch effect” was discov- 
ered, and continued through the 
development of the Ajax-Wyatt fur- 
nace and the use of high-frequency 
currents generated by the spark- 
gap converter. The period from 
1916-1930 was devoted chiefly to 
melting applications. Later efforts, 
by such companies as Tocco and 
Budd, placed increasing emphasis 
on hardening applications of this 
mode of heating. Recent develop- 
ments are along the lines of melt- 
ing and forging. 

Slides of electrical diagrams of 
60 and 180-cycle induction equip- 
ment, graphs of temperature versus 
diameter of workpiece and charts 
for the selection of proper frequen- 
cies for various jobs were shown. 
The first movie showed the melting 
of stainless steel scrap. The melting 
action of the induced currents was 
noted as the charge was engulfed 
by a cone-shaped bath of molten 
metal. A vertical billet heater, cap- 
able of handling 7-in. RCS for ex- 
trusion, a six-stand vertical heater 
for pipe and a unit with three ver- 
tical coils capable of handling dif- 
ferent metals were shown. Advan- 
tages of induction heating for forg- 
ing were mentioned as uniform 
temperatures from one billet to an- 
other, freedom from scale, cleaner 
forgings, more uniform billet size 
and higher production rates. 

Another movie, “Automation in 
the Forge Shop,” showed the 
world’s largest induction heater for 
billet forging in operation at the 
American Car and Foundry Co. One 


son for discussion. Pictured are: R. H. Hays, in- 
structor, J. Palm, T. Cody, J. Davis, G. Beaty, R. 
Josephson, E. Zehr, K. Sanders, R. Fischer, K. Rob- 
erts, R. Booher and R. Swartz. C. Jobson, B. Bevis 
and W. Giebelhausen were not present. 
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of the outstanding features of this 
machine was automatic rejection of 
too-cold billets. 

Other units illustrated were a 
two-frequency 60-cycle and 3000- 
cycle, 6000 lb. per hr. heater for 
heating 2-4 in. RCS for forging, a 
dual frequency unit for heating 
slugs to forge ring gears, a cylinder 
liner annealing unit, apparatus for 
individually hardening large gear 
teeth, a multiductor unit to convert 
60-cycle to 180-cycle for preheating 
bars and track roller hardening, a 
60-cycle unit to heat dies, a scan- 
ning unit for hardening long shafts, 
a machine for heating the ends of 
barstock prior to upsetting at the 
rate of 1200 per hr. and an auto- 
matic tong feed forging machine 
capable of producing one piece every 
2 sec. for upsetting. 

Mr. McArthur concluded _ by 
stressing that induction heating is 
making great strides in two diverg- 
ent directions—melting metals and 
any application which requires a 
given amount of heat in a desired 
place with optimum time consump- 
tion. (Reported by William M. 
Hallett) 


History of the 
Science of Metals 


For thousands of years numerous 
metals had been available in some 
form but their production and im- 
provement had been largely an art 
discovered by accident and passed 
from generation to generation. True 
scientific understanding of metals 
and alloys had not occurred until 
Henry C. Sorby published in 1886 
his classic microscopic studies of 
iron and steel. This work marked 
the beginning of the relationship 
of true microscopic structure with 
chemical composition, treatment 
and the resultant physical and 
mechanical properties. Prior to 
Sorby’s highly important discovery, 
today commonly referred to as 
“metallography”, the quality and 
utilization of metals were deter- 
mined largely by observing frac- 
tured surfaces. Thus, Cyril S. Smith, 
University of Chicago, delivering 
the George Kimball Burgess Memo- 
rial Lecture before the Washington 
Chapter, summarized the impor- 
tance of metals to men through the 
ages. 

From the very early days of 
man’s discovery of metals and 
alloys, he has utilized them in a 
spectrum of applications (tools, 
weapons, armor, jewelry, money, 


etc.) In this light, Dr. Smith re- 
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WASHINGTON CHAPTER PROGRAM CHAIRMAN Joseph Gil- 
man presents a certificate of appreciation to Cyril S. Smith, Insti- 
tute for the Study of Metals, University of Chicago (see also item, 
p. 24), who gave the George Kimball Burgess Memorial Lecture. 


viewed some of his findings in 
studying early swords, beginning 
with the forged Merovingian and 
Viking swords (2nd to 10th century 
A.D.) and including the swords of 
India and the Near East (Damas- 
cus blades), and finally the exquisite 
craftsmanship found in Japanese 
swords. In all of these a visible 
surface texture could be used as a 
check on the manufacturing tech- 
nique. The former were produced 
by carefully forging laminated iron 
and steel to produce durable sword 
blades. On the other hand, the Jap- 
anese blades were found to be com- 
posed of a repeatedly piled steel of 
controlled carbon content and the 
cutting edge was produced hard and 
abrasion resistant by differential 
hardening. The hardening gradient 
was accomplished by varying the 
thickness of a protective ceramic 
coating applied prior to heat treat- 
ment. The cutting edge was unpro- 
tected and became martensitic due 
to the high cooling rate, while the 
main body and back of the blade 
were cooled more slowly and yielded 
principally a pearlitic structure. As 
a result of this pre-20th century 
metallurgy, the Japanese were pro- 
ducing, through art alone, a sword 
blade with a sharp wear resistant 
cutting edge and a tough impact 
resistant body. 

Dr. Smith then pointed out the 
importance of the early work 
(1808) of Widmanstatten and 
Thompson on meteorites. In these 


investigations, meteorites were sec- 
tioned, appropriately etched and 
macrographs at one magnification 
were made by printing directly on 
paper from the inked, etched sur- 
face. These early prints represented 
the first attempts to reproduce me- 
tallic structures graphically. In the 
intervening years betwen Widman- 
statten’s publications and Sorby’s 
momentous work, little advance was 
made in the scientific understand- 
ing of metals. Metal workers and 
chemists devoted their talents to 
studying and classifying irons (in- 
cluding gray cast iron) and steels 
on the basis of fractures and etched 
surfaces. 

Following Sorby’s initial “metal- 
lographic” investigations, consid- 
ered to be the real beginning of 
science in metallurgy, were many 
significant contributions, such as 
Osmond’s cooling curve studies re- 
vealing changes of state, allotropy, 
etc., Howe’s and Sauveur’s work in 
basic and applied metallurgy and 
Gibbs very important “phase rule”. 

In more recent years the appli- 
cation of X-ray diffraction and the 
electron microscope have done much 
to promote further understanding 
of metallic structures. Lastly, Dr. 
Smith touched upon the very recent 
and important investigations into 
crystal imperfections (dislocations) 
and their contribution to the basic 
scientific understanding of me- 
chanical behavior of metals and 
alloys. (Reported by W. J. Buehler) 
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NATIONAL METAL CONGRESS 
PROGRAM FORECAST 


High-Purity Metals”, by W. H. 
Harrison, General Electric Research 
Laboratory. One more paper will be 
announced later. 


Corrosion, cold forming, chipless 
machining, plastics and light metals 
are among the session subjects 
listed in the Detroit Metal Congress 
program being developed by ASM’s 
Metals Engineering Program Com- 
mittee. Twenty-seven papers are to 
be presented in the seven sessions, 
according to Program Coordinator 
Robert E. Harvie, Chevrolet Motor 
Div., GMC. 

All of these sessions, along with 
those of the ASM program commit- 
tees and other participating groups, 
are to be presented in Detroit’s 
beautiful new Cobo Hall, which is 
also the scene of ASM’s Metal 
Show. The dates for Congress and 
Exposition are Oct. 23-27, 1961. 

Several other technical organiza- 
tions will hold sessions in Detroit 
concurrently with ASM. Included 
are: Society for Nondestructive 
Testing; Metallurgical Society, 
AIME; Metal Treating Institute; 
Industrial Heating Equipment 
Association; American Gas Associ- 
ation and Metal Powder Industries 
Federation. 

Details of the Metals Engineer- 
ing Program Committee program 
follows: 

Corrosion of Sheet Steel—Monday, 
Oct. 23 
Materials for Anti-Smog Devices 
Automotive Exhaust Systems 
Corrosion 
Corrosion Properties of Low-Alloy, 
High-Temperature Steels 
Galvanized Steel for Automotive Use 
Paint Systems for Corrosion 
Protection 


Metal Forming—Tuesday, Oct. 24 


Shear Spinning of Refractory Metals 
Cold Forming of Stainless Steels 
Explosive Forming 
Hot Forming of High-Temperature, 
High-Strength Steels 


Cold Forming—Tuesday, Oct. 24 
Steel for Cold Forming 
Lubrication for Cold Forming 
Cold Forming 


Chipless Machining—Wednesday, 
Oct. 25 
Electro-Machining 
Electro-Discharge Machining 
Ultrasonic Machining 
Chemical Milling 


Plastics—Thursday, Oct. 26 
Fluidized Bed Coating 


Relative Costs of Plastics Vs. Metals 
Adhesive Bonding 
New Plastics Materials— 
Their Effect on the Metals Industry 


Light Metals—Thursday, Oct. 26 
Magnesium 
Aluminum 
Beryllium 


Preliminary Plans Announced 
for ASM Seminar in Detroit 


First plans have been announced 
for the proposed 1961 ASM seminar 
on “Ultra-High-Purity Metals,” to 
be held Saturday and Sunday, Oct. 
21 and 22, in Detroit. The seminar 
will be held prior to the opening of 
the 43rd National Metal Congress, 
Oct. 23-27 in Cobo Hall. Plans call 
for W. G. Pfann, Bell Telephone 
Laboratories, to deliver the keynote 
lecture on ‘‘Why UlItra-Pure 
Metals” ? 

Each year an outstanding Euro- 
pean speaker is invited to take part 
in the ASM Seminar. This year Ph. 
Albert of Vitry Laboratory, Paris, 
will present “Analysis for Trace 
Elements.” Another speaker from 
outside the United States will be W. 
P. Pearson, Canadian Research 
Council, who will speak on “Effect 
of Trace Impurities on Thermoelec- 
tric Properties”’. 

Other important presentations 
will include “Ion Exchange Methods 
for Obtaining Pure Metals”, by F. 
H. Spedding, Iowa State Univer- 
sity; “Electrolytic Preparation of 
Pure Metals”, by D. H. Baker, Jr., 
and T. A. Henrie, U. S. Bureau of 
Mines, Boulder City, Nev.; “Purifi- 
cation by Pyrometallurgical Tech- 
niques”, by J. H. Wernick, another 
speaker from Bell Telephone Lab- 
oratories; and ‘Mechanical Prop- 
erties of High-Purity Metals”, by 
R. L. Smith and A. A. Hendrickson, 
Michigan Tech. 

Completing the seminar program 
will be “Some Annealing Phenom- 
ena in Ultra-High-Purity Metals” 
by K. T. Aust and J. W. Rutter, 
General Electric Research Labora- 
tory; “Effect of Trace Impurities 
on Electrical Properties”, by J. E. 
Kunzler, Bell Telephone Labora- 


tories; and ‘Magnetic Properties of 


IMPORTANT MEETINGS 


June 7-9—ASM, AWS and SNT 
Pacific Northwest Metal Con- 
ference, Benjamin Franklin 
Hotel, Seattle, Wash. 


June 11-23—Pennsylvania State 
University, Course on Solid State 
Mechanics. (Information from 
Engineering Seminars, Confer- 
ence Center, University Park) 


June 12-23—Illinois Institute of 
Technology, Summer School in 
X-Ray Diffraction Analysis. (In- 
formation from Prof. L. V. 
Azaroff, Technology Center, Chi- 
cago 16, Ill.) 


June 13-23—Massachusetts In- 
stitute of Technology, Mate- 
rials Sciences Courses, Including 
Nondestructive Testing, Strain 
Gage Techniques, Surface Phe- 
nomena. (Information from Office 
of Public Relations, MIT, Cam- 
bridge 39, Mass.) 


June 16-19—National Assoc. of 
Metal Finishers, Convention, 
Statler-Hilton Hotel, Boston. (In- 
formation from NAMF, 11 Park 
St., Montclair, N.J.) 


June 19-23—Pennsylvania State 
University and American Car- 
bon Committee, Fifth Biennial 
Conference on Carbon, Penn 
State. (Information from D. S. 
Coleman, Conference Coordina- 
tor, University Park, Pa.) 


June 20-24—International Plan- 
see Society, Fourth Seminar, on 
Powder Metallurgy in the Nu- 
clear Age, Metallwerk Plansee, 
Reutte; Tyrol, Austria. (Informa- 
tion from H. H. Hausner, 730 5th 
Ave., New York 19) 


June 26-30—Gordon Research 
Conference, on Imperfections, 
Substructure and Microstructure. 
(Information from W. G. Parks, 
University of Rhode Island, 
Kingston) 
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Building Services Department Keeps the ASM Wheels Turning 


An unheralded but very impor- 
tant group of people are the men 
and women in the Building Services 
Dept. at American Society for 
Metals Headquarters, Metals Park, 
Ohio. Members of the Society can 
see the results of the department’s 
effort every time, for instance, they 
receive a book catalog, letter or 
other mail from ASM. 

Handling, sorting, bundling, 
stamping and mailing well over a 
million pieces of mail each year is 
only a part of this department’s job. 
Authors may write books, editors 
may edit and printers may produce, 
but in the end it is this department 
that expedites the speedy flow of 
materials into the hands of mem- 
bers. They are vitally concerned 
with packaging and mailing the 
materials in such a way that mem- 
bers receive them on time and in 
perfect condition. 

Many members have taken the 
opportunity to visit Metals Park 
since its opening in August 1959. 
A large percentage of these visiting 
members, arriving from Cleveland, 
have utilized another service of this 
department—the daily station wag- 
on service between the Statler 
Hilton Hotel and ASM. With this 
service, visitors to Metals Park are 
only 45 min. away from downtown 
Cleveland. In addition to the sta- 
tion wagon, the department has a 
truck at its disposal for pickup and 


delivery of packages and supplies. 
Heading up the department is 
Amos F. Hess, who observed his 
eighth anniversary as an ASM staff 
associate Dec. 1. He is the second of 
three generations of Hesses serv- 
ing ASM. His father, Alfred A. 
Hess, retired in August as assistant 
treasurer and head of accounting 
for the Society. His son, David F. 
Hess, is also a member of the Build- 
ing Services Dept., serving as fore- 
man of shipping and receiving. 


A NEW DEPARTMENT 

With ASM’s move from Euclid 
Ave. in Cleveland to the hills of 
Geauga County, entirely new re- 
quirements for service and mainte- 
nance were created. First there was 
the dramatic new structure itself to 
keep clean and running smoothly. 
Then there was the matter of dis- 
tance to Cleveland to consider. It 
was necessary for Amos virtually to 
set up a new department from 
scratch. The result is a compact, 
active group of people, operating 
efficiently and conscientiously to 
keep headquarters wheels turning. 

When you dial EDgewood 8-5151, 
the Russell, Ohio, telephone number 
of the Society, and hear “Good 
morning—American Society for 
Metals,” that’s the department’s 
Margaret Ziegler, receptionist, at 
the other end of the line. The de- 
partment also handles scheduling of 


Clyde Haman, maintenance foreman, discusses controls on huge boiler 
in complex ASM Headquarters heating system with Mr. Hess. Boiler 
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room is a showplace of modern plumbing and heating equipment. 





the station wagon, sending and re- 
ceiving of teletype messages and 
answering numerous requests by 
other staff associates for supplies 
and services. 

Twice a year, at Metal Show 
time, the department is called upon 
for special activity. Display boards 
are constructed and painted, other 
fixtures are refurbished, the famous 
ASM Metal Show “red carpet” is 
cleaned, supplies are boxed and 
loaded on huge vans and the Metal 
Show is on the road to Detroit, Chi- 
cago, Cleveland, New York or Phil- 
adelphia. That’s just one of the “ex- 
tras” for the department to take in 
its stride. When the building was 
dedicated on Sept. 14, 1960, for ex- 
ample, the department was respon- 
sible for setting up speakers’ plat- 
forms, pavilions, chairs, sound sys- 
tems and special parking facilities. 

One of Amos’ more unusual re- 
sponsibilities concerns itself with 
the ASM Geodesic Dome, which in 
itself is unique. The dome rests on 
five points or “pylons” which have 
foundations as much as 77 ft. under 
the earth. It is of utmost impor- 
tance that these foundations not 
move or sink, lest the dome be 
weakened. So twice a year Amos 
must carefully check the bench 
marks to determine the stability of 
the pylons; 1/16 in. shifting or 
sinking would be critical. Members 
will be reassured to hear, however, 
that since the dome was completed 
in December 1958 it has not moved 
a fraction of an inch. 


“Normal maintenance” includes 
such things as emptying more than 
100 waste baskets every night, keep- 
ing thousands of square feet of 
glass curtain wall spotless, sweep- 
ing 50,000 sq. ft. of concrete and 
linoleum floors, changing scores of 
light bulbs, clearing off what must 
seem like tons of Geauga County 
snow, balancing a unique triple 
heating system to keep the building 
uniformly warm and comfortable 
and operating a large warehouse. 

It’s an impressive story of serv- 
ice—maintenance of more than 44 
acres and three levels of offices, 
reception, safety, warehousing of 
over 600,000 books, magazines and 
MEI courses, mailing, shipping and 
receiving. Amos Hess and his asso- 
ciates can well be proud of the part 
they play in helping ASM serve its 
33,000 members. 
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NATIONAL PRESIDENT AT NEW JERSEY—New Jersey 
Chairman Henry F. J. Skarbeck presents a speaker’s certificate to 
President William A. Pennington while Managing Director Allan 
Ray Putnam looks on. Dr. Pennington spoke on “Mild Steel in 
Corrosion Service” 


CHARTER PRESENTATION—The Orlando Chapter received 
official recognition of ASM membership at a meeting attended by 


John Convey, ASM national trustee. Present were T. C. DuMond, 
director of chapter relations ASM; Dr. Doan, who gave a talk on 
broadening the educational background of technical students; 
John Richter, chairman; and Dr. Convey 





CONTINUOUS CASTING was discussed at the National Officers 
Night meeting of the Canton-Massillon Chapter by Carl E. Swartz, 
ASM vice-president. Shown are: R. A. Bloom, secretary; C. D. 
Huff, chairman; Dr. Swartz; and J. A. Rinebolt, vice-chairman 
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Metallurgy and the 
Petrochemical Industry 


The petroleum industry now pro- 
duces over 3000 chemical com- 
pounds, of which, of an annual 
chemical production of 80,000,000 
tons, 22,000,000 tons are petro- 
chemicals. By 1965 it is estimated 
that the industry will produce 40% 
of the tonnage and over one-half the 
dollar volume. Chemical plant con- 
struction is currently running $3,- 
000,000,000. 

This all produces much work for 
the metallurgist and corrosion en- 
gineer, both from the standpoint of 
processing problems and_ break- 
downs and original plant construc- 
tion, according to Howard W. 
Schutz, Phillips Petroleum Co., who 
gave a talk entitled “Metallurgical 
Problems in the Petrochemical In- 
dustry” before the Texas Chapter. 

Combinations of water and oxy- 
gen assure corrosion. Mechanical 
failures are solved by increased duc- 
tility and additional wall thickness. 
It was recommended not to use butt 
welded pipe made of Bessemer 
steels. In flattening tests for pipe, 
Type 303 stainless steel cracks while 
Type 304 flattens. Free machining 
type steels give trouble (Type 414 
straight chrome steel is acceptable 
but 416 free machining grades will 
not pass the flattening test). Fa- 
tigue failures caused by cyclic 
stressing are not due to the metal 
crystallizing. Metals are inherently 
crystalline. Pitting is localized cor- 
rosion in the form of cavities where 
an electrolyte is involved and the 
passive metal surface is cathodic to 
the pit. Halides are bad actors. 
Raising the pH of the solution may 
solve the problem. In welding, back- 
up rings are not desirable—they 
produce crevices where corrosion 
can start. If back-up rings are used, 
they should be small so they can be 
consumed in the root pass. A butt 
weld is best with full penetration 
and no crevices. Areas deficient in 
oxygen corrode, resulting in pitting 
(crevice corrosion). Dry crevices 
won’t corrode. Bimetallic corrosion, 
where one metal is in contact with 
another metal in an electrolyte, oc- 
curs infrequently. The normal elec- 
tromotive series is not always re- 
liable, especially when the metals 
provide a passive film formation. 
Graphite is cathodic to ferrite by 
one volt which results in cast iron 
corroding. 

Brass problems fall into several 
categories: Dezincification — layer 
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type occurs in slightly acid waters; 
intergranular type occurs in salty 
or slightly acidic water; plug type 
occurs at high temperatures. Soft 
water promotes dezincification. Al- 
loys with 15% zinc or less are im- 
mune to dezincification. Stress cor- 
rosion cracking is caused by a com- 
bination of static stress and cor- 
rosive environment. This ordinarily 
occurs in environments too weakly 
corrosive to cause measurable metal 
loss. The 9% nickel alloys have good 
low-temperature properties but 
crack in chloride solutions. It should 
be remembered that evaporation 
raises the chloride content. Hydro- 
gen solubility in steel at elevated 
temperatures may lead to blistering 
and embrittlement. Carbon steels 
with less than 20 Rockwell C hard- 
ness tend to blister while the same 
type materials greater than 24 
Rockwell C embrittle and fracture. 
Rimmed and dirty steels are more 
likely to fracture. Hydrogen em- 
brittlement is a loss of ductility 
caused by hydrogen contained at 
high concentrations. This can be 
removed by heating to 400°F. for 
a few hours. Absorption of carbon 
(carburization) produces low-tem- 
perature embrittlement and ties up 
the chromium in chromium steels. 
Several other petrochemical plant 
problems were discussed briefly, 
such as metal dusting where metal 
seems to be removed and lost by 
vapor phase transfer as in elevated 
temperature oxidation reactions, 
several specific H,S-CO, problems, 
and the effects of nitriding and 
green rot corrosion which occurs 
in nickel-chromium alloys. (Re- 
ported by Robert C. Anderson) 


Application and Control 
of Salt Baths 


Principles and recommended ap- 
plications of various heat treat salts 
as listed in the MIL-S-10699A mili- 
tary specification were reviewed at 
an Oregon meeting by Niculae 
Boboe, Jr., E. F. Houghton Co. 

Basically, the heat treatment of 
material by salt bath offers four 
distinct advantages: rapid heating 
(3 to 6 times faster than air fur- 
naces which enables high produc- 
tion and is ideally suited to complete 
automation) ; economical (generally 
lower installation and maintenance 
cost) ; minimum distortion in pieces 
due to even and rapid heating; and 
freedom from surface attack when 
maintained properly. 

(Continued on p. 22) 
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THE PLANNING AND EXECUTION of research and develop- 
ment programs for ordinance materials was discussed by John H. 
Garrett, chief of the materials division, Office of the Director, 
Defense Research and Engineering, at a joint meeting of the 
Industrial Management Council of Rochester, the American 
Foundrymen’s Society and the Rochester Chapter. Present were: 
Russell Brush, chairman; John H. Garrett, speaker; and Robert 
Barrow, vice-chairman 





THE CENTRAL NEW YORK SCIENCE CONGRESS, jointly 
sponsored by the Central Section of the Science Teachers Assoc. 
of New York and the Syracuse Chapter ASM, featured 377 science 
projects from 47 schools. The Chapter presents an annual grant for 
expenses and general prizes and also awards six prizes for out- 
standing metallurgical projects. Shown discussing plans are 
Charles G. Gardner, Congress director; Edward Gempler, student 
affairs committee; Arthur Cohen, chairman, student affairs; Louis 
Zakraysek, Syracuse chairman; and Nicholas J. Scaravillo, Science 
Teachers Assoc. 





R. K. MAY, CHIEF OF APPLIED MANUFACTURING RE- 
SEARCH and development, Convair, spoke on “High-Energy Rate 
Metal Forming” at Peoria. Mr. May discussed four basic methods 
of applying high energy rate to produce deformation of metals— 
explosive, electro-magnetic, hydro-electric and pneumatic-mechani- 
cal forming. Shown are Mr. May; N. T. Davis, Herschel Manufac- 
turing Co.; and C. S. Black, Chairman 
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There are seven classes of heat 
treat salt baths and each has specific 
advantages in their working tem- 
perature ranges. For martempering 
and austempering furnaces, Class 
5 salts of NaCl or KCl are used for 
reaching the hardening tempera- 
ture and then marquenched in Class 
1 salt of KNO, or NaNO. Class 
1 salt is used only in conjunction 
with Class 5 salt. To increase 
quench severity of the salt bath at 
350-500°F. temperature ranges, 
moisture is added to the molten 
salt. The hazards of water additions 
to these salts was mentioned. 

Class 4, 6 and 7 salts are based on 
Ba and NaCl. Although they are 
similar in element, composition 
varies to satisfy the temperature 
desired. They are used in heat treat- 
ment of high-speed toolsteels, Rene 
41 and brazing of stainless steels 
working temperatures from 1950- 
2000°F. cuts brazing of stainless 
steels to one-fifth of the time re- 
quired by other processes. 

Contamination of the heat treat 
salts often results when workpieces 
are not properly cleaned. The pos- 
sible causes of increased alkalinity 
and its effect on metal processed in 
the salt bath were mentioned. Ex- 
cessive alkalinity of salt bath is the 
result of contamination. Over- 
acidity results from hydrolysis dur- 
ing heat treatment of steels. To 
recover the bath to its neutrality, 
tests and rectifiers are used. One 
of the tests for a decarburizing bath 
is the old razor blade test. Should 
the bath be decarburizing, recti- 
fiers are used. An organic gas is 
generally used to bring the bath to 
its proper pH. However, over-rec- 
tification can occur with the gassing 
and an acid condition will cause 
pitting of the work. Other rectifiers 
are carbon rod, ferrosilicon and 
boric acid as the last resort. The 
carbon rod is suspended in the bath 
overnight and generally this period 
is sufficient to rectify the bath. 
Ferrosilicon and boric acid are 
added in 144% of the weight of the 
bath. (Reported by Bruce L. Wong) 


Processing Techniques 
for Refractory Metals 


Processing requirements for re- 
fractory metals, particularly colum- 
bium, molybdenum, tantalum and 
tungsten, were the subject of a talk 
by Charles P. Mueller, technical 
manager, Refractomet Div., Uni- 
versal-Cyclops Steel Corp., at a 
meeting of Saginaw Valley. 

All of these metals have recrystal- 
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lization temperatures above 3200°F. 
in the as-cast condition. To accom- 
plish the drastic reductions associ- 
ated with the rolling, extruding and 
forging of mill products such as 
sheet, bar, shapes, etc., it is desirable 
to work the metal at true hot work- 
ing temperatures. However, at these 
very high working temperatures 
these metals are susceptible to con- 
tamination from oxygen, nitrogen, 
and, in some cases, hydrogen. Thus, 
even though high-temperature de- 
formation is desirable, it cannot be 
accomplished by conventional tech- 
niques. Metal worked below the 
recrystallization temperature, or in 
other words, cold worked, has to be 
given costly intermediate anneals 
preparatory to further reduction. 
Because the oxidation rate increases 
drastically with increasing tempera- 
ture, these nonatmosphere con- 
trolled mills cannot work the metals 
much above 2300°F., far below the 
desired hot working temperature. 

Vacuum melting and casting of 
these active metals has traditionally 
been recognized as mandatory and 
is universally practiced, but it has 
not been until very recently that 
mill operations have been per- 
formed under controlled atmos- 
phere conditions. Universal-Cyclops 
now has in operation a successful 
and reasonably economic pilot plant, 
which is housed in a sealed cham- 
ber, 42 x 80 ft., containing 84,032 
cu. ft. of argon. The method of dis- 
charging the air, replacing it with 
argon, permitting entry and exit 
of spacesuit-clad operators, was de- 





scribed. Such inert fabrication fa- 
cilities are expected to greatly ad- 
vance the technology and usage of 
these high-temperature alloys, for 
they permit the true hot working 
that is attained in the 3500-4000°F. 


range. 

Mr. Mueller took a look into the 
future and envisioned the optimum 
facility for the integrated melting 
and mill processing of the reactive 
refractory metals. This would prob- 
ably take the form of a pressure- 
tight sphere, 200 ft. or more in 
diameter, evacuated to 10°° atmos- 
pheres. Vacuum processing would 
be even better than inert gas proc- 
essing because the vacuum actually 
purifies the metal whereas argon 
just protects it. (Reported by H. C. 
Buckelew, Jr.) 


Materials for the Canadian 
Nuclear Power Program 


“Atomic Reactor Metals” were 
discussed by M. J. Lavigne, man- 
ager, mechanical section, Canadian 
Westinghouse Co., Ltd., at a meet- 
ing in Ontario. The presentation 
centered around the two classifica- 
tions, fuels and structural metals, 
and how the choice is determined by 
a reactor conception appropriate to 
the Canadian economie scene. The 
Canadian power program, including 
reactors. NPD-2 and CANDU, is 
patterned to the conception that the 
reactors must be heavy water cooled 
and natural uranium fueled. 


For maximum operating effi- 





BOB TRYON, SAN DIEGO CHAPTER, points out available tech- 
nical literature at the ASM booth at the Engineering Exhibition 
in San Diego’s Balboa Park during National Engineers Week. 
Looking on are Gordon Blyseth, Dan Winkler and Charles Todd, 
students at Escondido High School. Principal aim of the annual 
exhibition is to assist students in selecting engineering careers. 
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ciency natural uranium metal 
should be used. However, it is sub- 
ject to serious dimensional charges 
due to thermal cycling and irradia- 
tion. This can to some extent be 
controlled by suitable forming and 
heat treatment schedules. On the 
other hand, the corrosion resistance 
of uranium to water at operating 
temperatures of 550°F. is extremely 
poor, and while this can be im- 
proved appreciably by alloying, 
other deleterious effects arise from 
the attendant dilution of fissionable 
material. By the use of conventional 
materials, cladding can solve the 
corrosion problem, but only at the 
cost of loss in neutron efficiency 
along with the attendant danger of 
cracking due to swelling of the en- 
closed uranium. 

Regarding it as impossible to 
fabricate on a routine basis an 
impregnable sheath to protect the 
fuel from corrosion, Canadian de- 
signers turned to the oxide UO, as 
the fissionable material. This has a 
high melting point, good structural 
stability and corrosion resistance in 
high-temperature water. It has, 
however, low thermal conductivity, 
unless compressed to theoretical 
density, and poor thermal shock re- 
sistance. This fuel must therefore 
be sheathed. 

The critical structural compo- 
nents to be considered are supports 
and containers for fuel and moder- 
ator and pressure tubes for coolant. 
In addition to performance require- 
ments as regards heat, radiation 
and corrosion, these must have low 
neutron capture cross sections. Of 
the metals which satisfy the latter 
criterion, aluminum, magnesium, 
beryllium and zirconium, the first 
three are subject to rapid corrosion 
in water at operating temperatures. 
Zirconium, with alloy additions to 
improve corrosion resistance, is 
therefore the current choice. The 
fuel program calls for bundles of 19 
elements each, fabricated by sealing 
UO., pellets into Zircaloy cladding. 
(Reported by J. S. Kirkaldy) 


Carolinas Chapter Splits 
Into Three New Groups 


An overwhelmingly favorable vote 
by members of the Carolinas Chap- 
ter and subsequent approval by the 
ASM Board of Trustees has re- 
sulted in three new chapters being 
created to serve the territory once 
served by the parent chapter alone. 
The move brings ASM’s active 
chapter list up to 117. Charter pres- 
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THE BRADLEY STOUGHTON AWARD of the Lehi 
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h Valley 


Chapter was presented this year to John H. Stoll, chief metallur- 
gist, Bethlehem plant, Bethlehem Steel Co., for his “outstanding 
contributions to metallurgy”. At the presentation were: Paul D. 
Field, assistant manager of research, Bethlehem Steel Co., who 
discussed a “Backward Look at Research’; Joseph F. Libsch, 
Lehigh University, presenting the award; Mr. Stoll; J. Byron 
Godshall, chairman; and Elliott A. Reid, technical chairman. 


entation ceremonies for the three 
chapters are scheduled for May 18. 

Names and effective areas of op- 
erations of the chapters are as fol- 
lows: Carolinas Southern Piedmont, 
serving Charlotte, Gastonia and 
Monroe; Carolinas Northern Pied- 
mont, serving Winston-Salem, 
Greensboro and Burlington; and 
Carolinas Central, serving Durham, 
Raleigh and Sanford. 

This latest move brings to a total 
of six the chapters in the Carolinas 
which can trace their origins to the 
one parent chapter. In addition to 
the three listed, these include Sa- 
vannah River, Old South and Co- 
lumbia Chapters. 

Travel distances for members and 
the rapidly changing industrial 
complexion of the Carolinas were 
prime motivating forces behind the 
decision to ask chapter members to 
vote on the split. A rapid period of 
growth is seen immediately ahead 
for all three new chapters by V. J. 
Vierling, Carolinas Chapter chair- 
man, and Albert R. Fairchild, ASM 
Trustee, both of whom were ex- 
tremely active in charting the new 
course of action. 


Toolsteel Properties 
and Applications 


A symposium sponsored by the 
Rockford Chapter covered toolsteel 
properties and applications. Speak- 
ers were Stephen Madden, sales 


metallurgy department, Firth Ster- 
ling Steel Co., and Russell Boettger, 
field metallurgist, Columbia Tool 
Steel Co. 

Mr. Madden’s talk centered on 
toolsteel selection based on the ele- 
ments, contents and machinability 
properties. He illustrated with a 
slide chart the percentage of ele- 
ments for each of the water, air and 
oil hardening steels, and, a more 
recent development, the addition of 
sulphur for improved machinabil- 
ity. A great variety of specific pro- 
duction problems have been solved 
with proper application of alloy 
toolsteels, and the speaker pointed 
out the importance of heat treat- 
ment to meet the requirements of 
the design engineer and the metal- 
lurgist. 

Mr. Boettger’s talk concerned 
hot work and high-speed steels and 
the effect of the alloy elements, 
tungsten, chromium and molyb- 
denum. Eighty-five percent of the 
high-speed steels in use today are 
of the molybdenum type and are 
found to be as good as or better 
than the tungsten-type steels. Ap- 
plications for hot work steels in- 
clude hot heading punches, forging 
dies, hot drawing dies and extru- 
sion dies. Mr. Boettger showed 
charts covering types of hot work 
and high-speed steels and the per- 
centage of elements contained, 
along with characteristic applica- 
tions of each type. (Reported by 
Glen Sandstrom) 
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MEN in 
METALS 


Miss Denyse Laferriere, metal- 
lurgist at the Northern Electric 
Co. Ltd., who specializes in spectro- 
graphic, mass spectrometer and X- 
ray diffraction analysis, is the only 
woman member of the Montreal 
Chapter. She is a 1960 graduate 
from McGill University. 


John J. Birdcell, formerly tech- 
nical administrator, P. R. Mallory 
and Co., Indianapolis, has been 
named coordinating engineer of the 
Copper Products Development 
Assoc., New York. He will help 
monitor research projects aimed to 
develop new and improved uses for 
copper. 


George Fischer, Brooklyn Poly- 
technic Institute, A. H. Larson of 
Missouri School of Mines and 
Metallurgy, and Ettore A. Peretti 
of Notre Dame have been made 
honorary members of Alpha Sigma 
Mu. Seven regular members elected 
into Alpha Sigma Mu are Joel 
O’Conner, Washington University, 
Donald Haman, Cornell, and Robert 
S. Kiwak, Don Allen, Robert Titran, 
Jack E. Schaefer and Sung-Chun 
Liu, all from Wayne State Uni- 
versity. 


New representative in the Rocky 
Mountain area, American Welding 
& Manufacturing Co., is David W. 
Jones, Jr. He was associated with 
U. S. Steel Corp. before founding 
his own firm in 1949. 


Walter T. Haswell, Jr., works 
manager of Latrobe Steel Co. for 
the past five years, has been named 
vice-president in charge of produc- 
tion. He succeeds R. T. Eakin who 
resigned. 


M. C. Flemings, assistant pro- 
fessor of metallurgy, MIT, W. D. 
McMillan, foundry consultant, Ohio 
Ferro Alloys Corp., J. S. Vanick, 
retired metallurgist, International 
Nickel Co., and J. F. Wallace, asso- 
ciate professor of metallurgical en- 
gineering, Case Institute of Tech- 
nology, have been made contribut- 
ing editors of Modern Castings. Mr. 
Vanick retired from Inco Apr. 1, 
1960, after 38 years of service. 


Robert McC. Maxwell has joined 
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American Potash & Chemical Corp. 
as manager of manganese metal 
sales. He was district manager for 
several years with Jessop Steel Co., 
Washington, Pa. 


Cyril Stanley Smith, professor of 
metallurgy of the University of Chi- 
cago, has been appointed institute 
professor at Massachusetts Insti- 
tute of Technology, effective June 
1, 1961. Dr. Smith plans to divide 
his interests between metallurgy 
and the history of science and tech- 
nology and will have active associa- 
tion with the departments of hu- 
manities and metallurgy. 

Dr. Smith is a noted metallur- 
gical historian. He has published, in 
collaboration with linguists, trans- 
lations of important early metallur- 
gical books, and he is very broadly 
concerned with the interplay be- 
tween science and technology and 
their influence on human thought. 





A member of the National Acad- 
emy of Sciences, he is an authority 
on nonferrous and physical metal- 
lurgy. His total metallurgical ac- 
complishments span many fields, 
and he enjoys an _ outstanding 
reputation as a research director, 
lecturer and public servant. His 
professional achievements and pub- 
lic service have been recognized by 
a number of distinguished honors 
and awards. 

Dr. Smith received his B.S. de- 
gree in metallurgy from the Uni- 
versity of Birmingham (England) 
in 1924 and his Ph.D. from MIT in 
1926. Following a year as a research 
associate in the department of 
physics at MIT, he served for more 
than 15 years as a research metal- 
lurgist in industry. In this period 
he was granted a number of pat- 
ents and contributed many papers 
and articles to technical journals. 

During World War II Dr. Smith 





served at the Los Alamos Scientific 
Laboratory as an associate division 
leader. In 1946 he joined the Uni- 
versity of Chicago, where he estab- 
lished the Institute for the Study 


of Metals, which investigated, 
among other matters, basic the- 
oretical questions concerning the 
microstructure of alloys and their 
influence on the properties of alloys. 
His most recent work has been on 
the effect of explosive shock on the 
structure of metals. 


The American Institute of Min- 
ing, Metallurgical and Petroleum 
Engineers presented its Robert H. 
Richards Award in Minerals Bene- 
ficiation, which recognizes “‘achieve- 
ment in any form which unmis- 
takably furthers the art of minerals 
beneficiation . . .”, to Nathaniel 
Arbiter, professor of mineral en- 
gineering at Columbia University. 


Allen G. Shepherd, Jr., has been 
appointed senior metallurgist for 
Bostitch, Inc., East Greenwich, R.I. 
Prior to joining Bostitch, Mr. 
Shepherd was chief metallurgist of 
the Taft-Pierce Manufacturing Co., 
a position he held for 238 years. 


W. J. Rave and Hilary A. Humble 
have been named manager and sales 
manager, respectively, of the new 
metals department at Dow Chemical 
Co. Mr. Rave was formerly man- 
ager of magnesium production. 


Donald F. Limburg has been ap- 
pointed service metallurgist for 
Jones & Laughlin Steel Corp., 
Stainless and Strip Div. He has 
been associated with Ex-Cell-O 
Corp., Boeing Airplane Co., Chrys- 
ler Corp., Studebaker - Packard 
Corp. and the Naval Gun Factory. 


J. W. Murphy has been promoted 
to product manager, stainless steel 
sheets and plates, in the sales di- 
vision, Allegheny Ludlum Steel 
Corp. He has been product man- 
ager, stainless sheets, for the past 
three years. 


Ronald P. Remorenko, formerly 
head of the physical testing labora- 
tory, has been named assistant chief 
research engineer of the Fafnir 
Bearing Co. of New Britain, Conn. 


Special Devices, Inc., Pacoima, 
Calif., designers and manufacturers 
of explosive ordnance systems and 
devices, has named Edgar M. Shurt- 
leff director of research and de- 
velopment. He was formerly head, 
advanced design section, McCor- 
mick Selph Assoc. 


METALS REVIEW 





Edward J. Davies has retired as 
assistant vice-president and man- 
ager of manufacturing from 
Driver- 
Harris Co. 
Mr. Davies 
has been 
with Driver- 
Harris since 
1923, when 
he started 
as superin- 
tendent of 
the hot roll- 
ing mill. In 
1939 he was 
made general superintendent and in 
1957 was appointed to the position 
he just relinquished. Mr. Davies in- 
tends to continue his activities as 
a lecturer in the educational pro- 
gram of the U.S. Power Squadrons 
and as a flotilla commander in the 
U.S. Coast Guard Auxiliary. Re- 
placing Mr. Davies as manager of 
manufacturing is William A. Mar- 
shall, formerly his assistant. 


National Twist Drill and Tool 
Co., Rochester, Mich., has an- 
nounced the appointment of Rex F. 
Supernaw as chief metallurgist. 
Mr. Supernaw joined the company 
in 1935 and has specialized in re- 
search and development. 





National Lead Co. has appointed 
Emmett A. Torney, former general 
sales manager for Bunker Hill Co., 
San Francisco, as sales manager, 
primary metals, for the metals di- 
vision with headquarters in New 
York City. 


Louis W. Cole, chairman of the 
board of the Federal Pacific Elec- 
tric Co., was the 1961 recipient of 
the Cooper Union Alumni Assoc.’s 
Gano Dunn Medal for Professional 
Achievement. 


Josef H. Buerger, Jr., has been 
made director of sales of the ‘ruci- 
ble Steel Co. of America. Mr. 
Buerger joined Crucible in 1960 as 
assistant to the vice-president, com- 
mercial. 


James W. Perry recently became 
a member of the faculty of the 
Systems Engineering Dept. College 
of Engineering, University of 
Arizona. Prior to coming to Ari- 
zona, he was Director of the Docu- 
mentation Center at Western 
Reserve University. Methods and 
techniques for applying electronic 
automation to non-numerical in- 
formation will continue to be his 
principal field of interest. 
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Obituaries 


George Sachs, research professor 
and associate director of the Syra- 
cuse University Research Institute, 
died of a coronary thrombosis late 
in October 1960. Metallurgists of 
all countries are familiar with one 
or several of his works and many 
of them knew him personally as an 
outstanding teacher, scientist and 
good friend. He was the author of 
15 books and approximately 300 
papers. 

In 1953 Dr. Sachs was awarded 
the ASM Gold Medal, in 1957 the 
Gauss and the Heyn Medals and in 
1958 he received an honorary degree 
of Doctor of Engineering from the 
School of Mines in Clausthal, 
Germany. His latest research efforts 
were primarily in the area of frac- 
ture and notch sensitivity of ultra- 





high strength materials. He devoted 
a large portion of his time to the 
writing of the Air Weapons Ma- 
terials Handbook, Metals and AlI- 
loys, under contract with the USAF 
Air Research and Development 
Command. 


Seren H. (Si) Edwards, presi- 
dent of Edwards Heat Treating 
Service, Oakland, Calif., passed 
away on Feb. 17. Si Edwards has 
been a well-known figure in the 
heat treating business in the Bay 
Area for many years. He was a 
graduate of the University of Wis- 
consin, 1916, and became an early 
member of the Steel Treater’s 
Assoc., which later became the 
American Society for Metals. 

From 1918 to 1924, Si was as- 
sociated with Dodge Brothers in 
Detroit, Samson Tractor Co., Janes- 
ville, Wis., and Muncie Products 
Co., Muncie, Ind. He came to Oak- 
land in 1924 as a metallurgist for 


the Pacific Malleable Casting Co., 
and in 1925 started his own busi- 
ness which is now being carried on 
by sons Don and Bill. 


R. J. Cowan, an active member 
of the Toledo Chapter for many 
years, passed away on Jan. 24. 


Ralph E. Wolf, member of Minne- 
sota Chapter’s executive committee 
since 1954, died recently. He had 
also served the Chapter on the 
monthly bulletin and Christmas 
party committees over the years. 


Matthew A. Hunter, 82, chief 
consultant and former director of 
research, Driver-Harris Co., died 
suddenly on Mar. 24, 1961. Dr. 
Hunter, recipient of the 1959 Gold 
Metal, was also Dean Emeritus of 
Rensselaer Polytechnic Institute. 

Coming to Rensselaer in 1908 as 
professor of electrochemistry, he 
remained there until retirement in 
1949. He organized the metallurgi- 
cal engineering curriculum in 1933, 
became head of the department of 
metallurgical engineering in 1935, 
and was named dean of faculty in 
1943. 

Born in Thames, Auckland, New 
Zealand, on Nov. 9, 1878, he gradu- 
ated from Auckland University Col- 
lege in 1900, and obtained two 
master’s degrees—one in arts and 
one in science—in 1901. He ex- 
tended his education in France, Ger- 
many and England, earning a doc- 
torate in science at University 
College in London. Moving to Amer- 
ica in 1906, his first job was with 
General Electric’s Research Labora- 
tory, working with the metal tita- 
nium. 

Dr. Hunter made many practical 
contributions to metals technology 
as a consultant to industry, and is 
associated with the development, in 
this country, of electrical alloys 
such as Invar, Manganin and Con- 
stantan. He has many patents to his 
credit and has contributed numer- 
ous papers to the technical litera- 
ture, including important articles 
for the ASM Metals Handbook. 

Since 1950 he has been an active 
member of the Materials Advisory 
Board, National Research Council, 
and for many years he has been 
chairman of the Titanium Commit- 
tee, the group that authorizes and 
guides the entire titanium program 
for the government. 
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R & D NEWS 
DEVELOPMENT 


Rapid Gas Chromatography 
Quantitative analysis by gas 
chromatography requires measure- 
ment of the area under each peak 
on the recorded chromatogram. A 
new recorder automatically inte- 
grates the area while the chromato- 
gram is being recorded. When the 
recorder pen leaves the zero line to 
start a peak, the integrator pen 
leaves its zero line and plots the 








cumulative area under that peak. 
Once the peak is complete, the inte- 
grator pen leaves off at a reading 
proportional to the total area. When 
the pen has traveled the full width 
of the chart it automatically re- 
verses. The integrator curve can be 
started from either side of the 
chart. It can be re-set between peaks 
or allowed to continue, with a sec- 
tion for each peak. Accuracy of the 
1-millivolt, 0.6-sec. recorder is 
+ 0.5% of full scale. For further 
information write Fisher Scientific 
Co., 372 Fisher Bldg., Pittsburgh 
19, Pa. 


Two-Pen Recorder 

This recorder’s two pens simul- 
taneously graph on a single chart 
any information which can be rep- 
resented by an electrical current or 
voltage. Its measuring capability 
ranges from several microamperes 
to thousands of amperes and from 
several microvolts to thousands of 
volts. The Two-Pen Recorder can 
check electrical circuits and indi- 
cate proper settings for anodizing. 
The instrument can also check on 
weld quality. To produce a good arc 
weld, it is essential to maintain 
amperage and voltage between cer- 
tain limits. This instrument pro- 
vides a record of these variables. 
The recorder has nonoverlapping 
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channels on the 6-in. wide chart and 
is available with an expanded scale 








for voltage ranges. 

For further information write 
Esterline-Angus Instrument Co., 
1201 Main St., Speedway, Ind. 


Specimen Polishing Cloth 

Tests in numerous laboratories 
have shown “Pellon Polishing 
Chemotextiles” to be superior to 
other polishing clothes. These pol- 
ishing disks reduce preparation 
time by 50% because of unique 
abrasive and lubricant-holding pow- 
er (due to high wicking action). 
Stock removal is even and rapid. 
Seratch-free surfaces with shallow 
deformed layers can be prepared 
using virgin fine particle polishing 
alumina. (Contamination of the 
abrasive and cloth must be avoided 
and only de-ionized distilled water 
is acceptable.) Because of the rela- 
tively high density, thinness and 





hardness of the polishing disks, 
edges remain sharp and inclusions 
are preserved. 

The Chemotextiles are available 
in a variety of styles and sizes. A 
special adhesive coating on the ma- 
terial speeds mounting and removal 
from the lapping plates. For further 
information write Geoscience In- 
struments Corp., 142 Maiden Lane, 
N. ¥.:38;/ NN: Y. 


Portable Moisture Meter 


The “Hygromite” monitors water 
vapor continuously in the ranges 
0-10, 0-30, 0-100, 0-300, and 0-1000 
ppm., with an accuracy of + 5% of 
full scale. The instrument is useful 
in many control applications, includ- 
ing monitoring gas in purge sys- 
tems, measuring moisture in helium 
used for precise chromatographic 
techniques, monitoring gas dryers 
in laboratories, checking water con- 
tent in bottled gases and monitoring 
natural gas in petroleum research 
laboratories and pilot plants. It can 
be operated from a-c. power or with 





the battery power supply included in 
the instrument. A special hydrogen 
electrolytic cell permits accuracy to 
a degree previously unattainable on 
gases with hydrogen concentration 
exceeding 50%. Hygromite specifi- 
cations include: sample flow rate, 
100 cc. per min. adjustable for any 
gas stream; sample pressures, 10 to 
100 psig.; and recorder output, 
0-100 mv. continuously adjustable 
for any potentiometric recorder. 
For further information write 
Beckman Scientific and Process In- 
strument Div., Fullerton, Calif. 


Laboratory Vacuum System 


Ideal for high-vacuum deposition 
of lightweight metals, the “Model 
94700” vacuum system features an 
implosion-proof, 18-in. bell jar that 
can be evacuated in 5 min. to a vac- 
uum of 1 micron Hg (ultimate vacu- 
um, 2 x 10° mm.) 

A 19-in. pump plate on a three- 
way valve connects to a high-speed 
diffusion pump backed by a “Hyvac 
14” mechanical pump. <A _ water- 
cooled baffle minimizes backstream- 
ing’ from the diffusion pump. In- 
sulated feed-through electrodes al- 
low high and low voltages from the 
two built-in power supplies (5000 
v., ac, at 30 milli-amp.; 12 v., 
ac, at 100 amp.) to be introduced 
into the bell jar. For further in- 
formation, write to Central Sci- 
entific Div., 1700 Irving Park Rd., 
Chicago 13, IIl. 


METALS REVIEW 


Measures Dynamic Properties 

This electromagnetic instrument 
is capable of predetermining many 
of the properties which influence the 
behavior of elastic, metallic, plastic 
and other substances when exposed 
to vibration, shock, wear and other 
types of stress. The equipment is 
unique in that it provides more pre- 
cise measurements than have been 
previously obtainable with a single 
instrument, and over a much 
broader range of conditions. These 
include temperatures from —50 to 
150°C. (—60 to 300°F.) and a con- 
tinuous frequency range of 25 to 
5000 cycles per sec. 

As an example of its possible ap- 
plication, work with the apparatus 
has indicated that many crystalline 
solids, including metals, exhibit un- 
usual behavior when vibrated at a 
particular frequency. This behavior 
is associated with the presence of 
microscopic structural defects 
which largely determine ultimate 
properties (strength) of materials. 
Means for increasing strength of 
materials can also be studied since 
the testing itself is nondestructive. 

Materials other than metals and 
ceramics which can be tested in- 
clude natural rubber, soap, wax, 
foods, plastics, adhesives and solid 
propellants for guided missiles. For 
further information write Chesa- 
peake Instrument Corp., Shadyside, 
Md. 


Low-Power Strip Chart Recorder 

This instrument requires only 
400 microwatts (without an ampli- 
fier) for full response within 0.6 
sec.; accuracy is + 1.0%. The “A+ 
Record” recorder is available in the 
0-1 ma. range with a moving coil 
resistance of 140, 350, 1500 or 5500 
ohms. The moving coil ammeter will 





withstand a momentary overload of 
seven times full scale. Damping is 
provided by eddy currents in the 
winding of the coil. The equipment 
designer may specify ink pen, hot 
wire or “Teledeltos” writing sys- 
tems. Standard chart speeds are 14, 
1, 2, 6 or 12 in. per hr. (or per 
min.). Dual-speed chart mecha- 
nisms are also available. For more 
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METALLURGICAL SPEC- 
IMEN PREPARATION — 
The “Servomet’” machine 
cuts smooth,  strain-free 
metallurgical specimens, in- 
cluding single crystals, by 
electric spark discharge. It 
can also prepare thin wafers 
for subsequent electrolytic 
thinning and transmission 
microscopy. For further in- 
formation write Jarrell- 
Ash Co., Newtonville, Mass. 


information write Atkins Technical 
Inc., 1276 W. Third St., Cleveland 
13, Ohio. 


Carbon Analysis Samples 


Standardization and calibration 
of carbon and oxygen analysis 
equipment and graph preparation 
for conductometric carbon and oxy- 
gen determinations can be simpli- 
fied by using “Leco” standard sam- 
ples, which consist of high-purity 
compounds in tin capsules. Weigh- 
ing is unnecessary, since the ap- 
propriate standard is ready for use. 

For graph preparation in con- 
junction with the conductometric 
method, standard samples can be 
used to fill in the gaps where NBS 
standards are unavailable or to pre- 
pare the entire calibration curve. 
The samples which can be used for 
either carbon or oxygen analysis do 
not require an expensive platinum 
bath when used for oxygen analy- 
sis. For further information write 
Laboratory Equipment Corp., St. 
Joseph, Mich. 


X-Ray Head Positioner 

This equipment, used in nuclear 
research, will move an X-ray head 
6 ft. vertically and 6 ft. horizontally. 
It will also rotate 90° from horizon- 
tal to vertical, and 90° from side to 
side—all by remote control. These 


complex movements are accom- 
plished by a small motor-operated 
positioning device mounted on the 
end of the ram of a standard weld- 
ing head manipulator. For more 
information write Ransome Co., 
Scotch Plains, N. J. 


Honor Chicago Metallurgist 


The Chicago Technical Societies 
Council, composed of 44 technical 
societies, annually presents merit 
awards to several outstanding sci- 
entists in the Chicago area. At a 
recent awards dinner, three scien- 
tists were honored, one of whom was 
Harry W. Highriter, ASM nominee. 

Mr. Highriter has had over 25 
year’s association with ASM. He 
was vice-chairman of the New Jer- 
sey Chapter in 1940 and chairman 
of the Chicago Chapter in 1946. 

He is also a member of the Amer- 
ican Society for Testing Materials 
and American Institute of Mining, 
Metallurgical and Petroleum Engi- 
neers. He has served on several 
ASTM committees in the past and 
is now chairman of Task Group B-2, 
Subcommittee VIII on Tantalum. 

Mr. Highriter earned his degree 
in chemical engineering from Tufts 
University and spent the early part 
of his career in the malleable cast- 
ings field. Since 1930 he has been 
associated with refractory metal in- 
dustries and in 1952 was advanced 
to the position of vice-president of 
Vascoloy-Ramet, now a subsidiary 
of Fansteel Metallurgical Corp. At 
present, he is vice-president respon- 
sible for development and metallur- 
gical consultant for Fansteel. 

Mr. Highriter has made many 
contributions to technological prog- 
ress covering a wide range of inter- 
ests, including use of chemical 
reagents in preparation and rebond- 
ing of molding sands, short-cycle 
malleablizing, structure of malle- 
able castings, development of the 
process for treating aluminum foil 
sheets for use in photoflash lamps, 


_extracting tungstic acid from ores, 


design and development of X-ray 
anodes, tungsten filaments and pio- 
neer research studies on uranium. 
Associates of Mr. Highriter rate 
him as a pioneer in the field of pow- 
der metallurgy and development of 
industrial processes for forming 
and using refractory metals. He is 
a science advisor to several local 
schools and has been cited by the 
North Chicago Board of Education 
for his contributions to its Science 
Seminar. 
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EMPLOYMENT 


SERVICE BUREAU 


POSITIONS OPEN 
East 


OPPORTUNITY TO TEACH: Lafayette Col- 
lege, Easton, Pa., to teach undergraduates in 
metallurgical engineering in accredited cur- 
riculum and to perform research. Growing 
metallurgical department numbering about 20 
graduates per year. College offers programs 
in liberal arts, sciences and engineering. Ex- 
cellent basic laboratory facilities. First ap- 
pointment will not be at tenure level. Oppor- 
tunities for graduate study or post-graduate 
study nearby. Very pleasant college com- 
munity. Apply to: Dr. L. J. McGeady, Head, 
Dept. of Metallurgical Engineering. 


GRADUATE WORK AND TEACHING: 
B.S. or M.S. in Met.E., new or recent gradu- 
ate who wants to perform graduate work and 
teach. Teaching assignment will depend on 
capabilities of applicant and will be in basic 
metallurgical courses and laboratories. Suffi- 
cient free time to carry three courses graduate 
study toward degree per term at nearby uni- 
versity, tuition and expenses paid, Excellent 
opportunity for young man with need to earn 
more than usual fellowship or assistantship 
stipend and to gain valuable teaching ex- 
perience. For details, apply to: Dr. L. J. Mc- 
Geady, Dept. Head, Metallurgical Engineering, 
Lafayette College, Easton, Pa. 


RESEARCH ASSISTANTSHIP IN PROC- 
ESS METALLURGY: Eastern University. Re- 
search stipend approximately $3600 per year 
for B.S. degree holders in metallurgical engi- 
neering or physical chemistry. Arrangements 
permit full-time experimental and course work 
toward M.S. or Ph.D. degree. Available June 
1961. Box 5-5. 
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Leading 
manufacturer of high-temperature vacuum- 
melted alloys has opening for a degree metal- 
lurgist or engineer with experience in techni- 
cal sales, preferably in aircraft and missile 
fields. Extensive travel from location in upper 


METALLURGIST - SALESMAN: 


New York State. Send resume and salary 
requirements. Box 5-85. 


Midwest 


TOOLSTEEL SALES: Opportunity for man 
with toolsteel or heat treating experience to 
work in developing mill and warehouse sales. 
Salary commensurate with experience plus 
incentive compensation. Mail resume to: R. J. 
Zale, General Sales Manager, Vulcan-Kidd 
= Div., H. K. Porter Co., Inc., Aliquippa, 

a. 


FOREIGN SERVICE ENGINEERS: Engi- 
neering graduates with diesel engine or diesel 
locomotive experience to service transportation 
equipment in foreign countries. Ability to 
speak and write Spanish, French or German 
essential. Salaries and benefits commensurate 
with assignments. Send resumes and salary 
requirements to: G. Y. Taylor, Administrative 
Personnel Services, Alco Products, Inc., 
Schenectady 5, N.Y. 


APPLIED RESEARCH on metals used in 
batteries—lead, zinc, magnesium, cadmium, 
nickel, etc. Requires advanced degree; good 
knowledge of corrosion theory, metallurgy and 
electrochemistry; and the ability to apply 
theory to solve problems. Send resume to J. R. 
Thomas, Globe-Union, Inc:, 900 E. Keefe Ave., 
Milwaukee, Wis. 


ANNOUNCING THE AUTHORIZED UNITED STATES 


THE HANDBOOK OF THERMOPHYSICAL 
PROPERTIES OF SOLID MATERIALS 


THE ENTIRE 5-VOLUME SET AVAILABLE IN JUNE 1961 


4200 pages... thousands of charts, graphs, and tables 
... more than 20 years in the making, at a cost of 


hundreds of thousands of dollars. 


Vol. 1, Elements; Vol. 2, Alloys; Vol. 3, Ceramics (including 
glass) ; Vol. 4, Cermets, Intermetallics, Polymerics (including 
plastics), and Composites; Vol. 5, Reference List, Author 


Index, etc. 


Published by The Macmillan Company under contract with 
the United States Air Force... collected, evaluated, and con- 
solidated by Alexander Goldsmith, Thomas R. Waterman, and 
Harry J. Hirschhorn with the Staff of the Armour Research 
Foundation of the Illinois Institute of Technology in a program 
sponsored by the United States Air Force. 


Operated on a no-charge basis for A.S.M. members in good standing. 
Ads are limited to 50 words and only one insertion of any one ad. Ad- 
dress answers to: Box No., American Society for Metals, Metals Park, 
Novelty, Ohio, unless otherwise stated. 










West 


FELLOWSHIPS AND ASSISTANTSHIPS: 
Advanced degree students in physical metal- 
lurgy. Emphasis on phase equilibria, crystal 
imperfections, plastic deformation in alloys, 
ceramics and intermetallics. Applicants with 
degrees in the physical sciences or engineering 
will be considered. Full-time summer re- 
search employment available. Contact: Dept. 
* —- University of Denver, Denver 

, Colo. 


CHIEF ENGINEER: Position now available 
for man with technical background to super- 
vise development programs in engineering 
department of investment casting foundry. 
Gating experience. essential. Degree in metal- 
lurgy or equivalent foundry experience neces- 
sary for qualification. Modern facilities, fringe 
en profit sharing. Send resume. 

ox 5-10. 


RESEARCH ASSISTANTSHIPS: Graduate 
program leading to Ph.D. in physical metal- 
lurgy. Emphasis on phase equilibria, crystal 
imperfections, plastic deformation in alloys, 
ceramics and intermetallics. Full-time summer 
research employment, half-time during aca- 
demic year. Stipend $3800-4400 for 12 months. 
plus _ tuition remission. Contact: Dept. of 
a. University of Denver, Denver 10, 

olo. 


METALLOGRAPHER: Stanford Research 
Institue is currently seeking a metallurgically 
tr-ined person who is primarily interested in 
metallography to take complete charge of 
metallograph laboratory. Degree not essential 
but at least two years of appropriate experi- 


AIR FORCE EDITION OF 


Contains basic information covering 12 major proper- 
ties of materials (including elements) that melt above 
1000° F. An authoritative, comprehensive, indispens- 


able reference work, hard bound for durability in 


laboratory, office, or library. 


YOU CAN SAVE $15 OF THE RETAIL PRICE BY ORDER- 
ING YOUR SET BEFORE PUBLICATION! Use the coupon 


below to reserve your books now at the special pre-publication 


price of only $75. But act now! This special price lasts only 
until August 14, 1961. After that, the set will cost $90. 


For more information on the 5 volumes AND details of our 
30-day free trial offer and our easy time-payment plan, just 


check the appropriate boxes in the coupon. 


DO IT NOW! This is an indispensable reference work. Save $15 on your set. 


nn nn nn nn nn nn nn en nen 5 


The Macmillan Company, Dept. MR-1, 60 Fifth Avenue, N.Y. 11, N.Y. ame. 
Yes, I want to take advantage of the $15 saving on The Handbook of 








Address 





Thermophysical Properties of Solid Materials. Please reserve my set now. 


(1) Payment enclosed (to save handling charges ) 
(0 Please send me, without charge, your descriptive circular, 12 facsimile 
pages from the book, and details of your 30-day free trial offer and 


’ 

I 

I 

I 

I 

0 Bill me ( Bill my organization 
I 

I 

your time-payment plan. 








City. 


Signature. 








Company and Address. 
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Zone State. l 
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DOES YOUR FIELD PRODUCE 
MORE THAN YOU CAN READ? 


If your field is metals, of course it does... and it’s generating more 
and more information at greater volume all the time. 


No longer is it possible to keep up as an individual .. . and fantas- 
tically costly and ineffectual on a company basis. 


The solution is ASM’s new electronic Information Searching system 
for storing and recalling specific published information. It is already 
answering the technical literature needs of many nationally known 
companies with unprecedented speed and economy. Actual results 
show that it provides ten times the amount of important, pertinent 
information than can be obtained by conventional searching methods. 


Every metals article from more than 900 of the world’s leading 
technical magazines is being abstracted and coded on electronic tape 
. . . Government reports, patents, books are included. Every week 
nearly 700 abstracts are added to this magnetic tape “library”— 
more than 35,000 a year. 

As a subscriber to Information Service, you tell ASM the subject in 
which you are interested. Then, every two weeks ASM sends you 
abstracts of all the information that has just been published on this 
particular subject. 

Any questions you may have will be answered promptly. Just fill out 
the coupon and return it. No obligation, of course. 


HOW CAN INFORMATION SEARCHING KEEP ME UP TO DATE ON THE FOL- 
LOWING SUBJECT OR SUBJECTS: 











Name: 





Title: 





Company:____ 





Street:__ 
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ence is required. Salary commensurate with 
experience. Send complete resume to: R. H. 
Thielemann, Chairman, Dept. of Metallurgy, 
Stanford Research Institute, Menlo Park, Calif. 


Positions Wanted 


METALLURGICAL ENGINEER: Refractory 
metals specialist, B.S. degree, graduate studies 
in metallurgical engineering, master’s thesis 
on the protection of molybdenum, Age 31, 
married. Extensive background including con- 
sulting on refractory metals, superalloys and 
titanium alloys. Extensive experience in pro- 
gram planning, metallography, high-tempera- 
ture materials testing, quality control, metal 
processing, production problems and specifi- 
cation writing. Desires responsible position in 
research and development, sales engineering 
or production. Box 5-15. 


NONFERROUS SCRAP METALS EXECU- 
TIVE: B.S. degree, metallurgical engineering, 
age 36, married, family. Presently executive in 
charge of buying and selling all types of non- 
ferrous metals, stainless steels, special alloys, 
etc. Diversified experience includes administra- 
tive responsibilities. Presently living in Pitts- 
burgh, would relocate. Desires position of re- 
sponsibility with progressive company. Box 
5-20 


METALLURGIST: B.S. degree in metallurgi- 
cal engineering. Eight years experience in alloy 
development, testing and quality control of 
nonferrous metals. Desires responsible position 
in applied research or development of reactive 
metals or high-temperature alloys. Box 5-25. 


ADMINISTRATIVE POSITION LEADING 
TO TOP MANAGEMENT: Education in metal- 
lurgy, business administration and law. Pres- 
ently assistant to executive vice-president of 
independent research and development com- 
pany. Member of patent bar, managerial and 
sales experience. Mature, alert, versatile and 
responsible. Top references. Age 28, three de- 
pendents, location open. Box 5-30. 


SALES ORIENTED ENGINEER: B.S. de- 
gree in metallurgical engineering, age 44. Ex- 
perienced in the profitable management of 
sales to industry, O.E.M’s. and jobbers. Most 
facile in advertising and exhibits. Minimum 
$12,000 plus incentive. Will relocate. Box 5-35. 


METALLURGIST: Age 37. Five years ex- 
perience in vacuum induction and vacuum 
consumable melting. Familiar with electric 
are melting of specialty steels. Experienced in 
fabrication of specialty steels and wire draw- 
ing of refractory metals and special steels 
for missile industry. Some experience in ball- 
making industry. Resume on request. Box 5-40. 


METALLURGICAL ENGINEER: M.S. de- 
gree, age 42, married. Broad knowledge of 
properties, processing and applications of 
earbon, alloy, tool and die, stainless and 
specialty steels. Laboratory experience in- 
cludes inspection, alloy development and techni- 
cal service. Process engineering background in- 
cludes melting, hot working, heat treating 
and finishing operations. Publications. Desires 
technical/administrative position, $14,000-$16,- 
000 per year. Box 5-45. 


METALLURGICAL ENGINEER: B.S. de- 
gree, age 32, married. Nine years process re- 
search and development experience, including 
supervision in vacuum consumable arc melt- 
ing, skull casting and vacuum induction casting 
of reactive metals. Desires position with 
growth potential making use of vacuum metal- 
lurgical experience. Prefers West, but will con- 
sider any location. Box 5-50. 


METALLURGICAL ENGINEER: B.S. de- 
gree, age 28, married. Four years experience 
in nuclear metallurgy. Background includes 
heat treating, recrystallization and physical 


METALLURGIST 


DEVELOPMENT. Degree. 3 or more years 
experience in open hearth or electric fur- 
nace metallurgy. Combustion experience 
desirable. Plan and carry out new tech- 
niques in preteeee and refining; improve 
existing ones. feat expanding com- 
pany. To $12,000 


tomnett 


associates inc. 


Management Personnel Counselors 
431 Frick Bldg. Gr. 1-2050 
Pittsburgh 19, Pa. 
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This is my favorite picture of Ernest Thum. It has captured 


‘y simultaneously his inquiring mind, his delightful sparkle of 


humor, his contemplative wisdom. 


ad If you have read your May issue of Metal Progress, you will 


have seen this picture — and you will know that the sands of 
time have run out for Ernest Thum. They have been golden 
grains of sand in a very full, rich, and worthy life. 





If you are an older member (in point of years of membership) of 
ASM, you probably have heard Ernest speak at one of his numerous 
ASM chapter appearances. If you attended the ASM Annual Dinner 
at the National Metal Congress in Cleveland in October 1958, you 
saw Ernest Thum accept an Honorary Membership in ASM, an honor 
bestowed by the Society on only 25 others (of whom only seven are 
now living) in the more than 40 years of ASM history. This is an 
honor which Ernest Thum shared with such people as Thomas Edi- 
son, Zay Jeffries, Charles Kettering, Edgar Bain, and others. 

If you have visited Metals Park, you may have seen Ernest at 
his work, as Director of Editorial Services, in his office overlooking 
the mineral garden. 

In common with so many of you, I had admired and respected the 
work and image of Ernest Thum, from a distance so to speak, for 
many years. During the past year and a half, since becoming actively 
associated with ASM, it has been a rare privilege to come to know in 
a much fuller sense this man of letters. 

On many Saturday evenings this past winter, Marion and I would 
meet Ernest and his charming wife, Margaret, for an evening of 
music by the Cleveland Symphony, returning to their home after- 
ward for pleasant and unforgettable moments of conversation — 
about a moment in his early mining career, or about his four chil- 
dren, or about the future of ASM. 

For a man who was nearly an octogenarian, his insight and per- 
spective were amazingly forward-looking. As recently as four months 
ago, he expressed a vision of ASM that encompassed such breath-tak- 
ing glimpses of the future as these: 

“ASM will... have a membership of 100,000... have a staff of 
engineers located at strategic points over the civilized world, report- 
ing news about all sorts of advances in metals and metal-like sub- 
stances ... publish Transactions monthly containing 600 analytical 
digests per year, with access to microfilms of complete papers... 
publish a multi-volume encyclopaedia revised volume by volume ac- 
cording to a continuous program .. . publish Metal Progress four 
times a month .. . provide telegraphic access to all metallurgical 
literature of the world through its Documentation Service repository, 
equipped with machine translation devices . . . offer increased num- 
ber of courses in MEI, with number of students increasing expo- 
nentially, and courses translated into Spanish and Portuguese... 
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operate many short seminars or re- 
fresher courses for men at the pro- 
fessional level . . . expand over the 
whole Western Hemisphere. .. . 

“ASM is part of an expanding 
universe. It will expand enormously 
in many directions — in the service 
of mankind, in membership, in the 
collection of vital information 
about all aspects of metals and 
metal-like substances so that he 
who runs may read”. 

Writing about Ernest Thum in 
1955, the late William Eisenman 
demonstrated his own perceptive 
capacity when he accurately and 
succinctly described a commanding 
trait of the Thum mentality: “He 
is able to dig through the outer 
husks of detail on any problem and 
reduce it to fundamentals”. 

Ernest Thum will be missed. This 
is an understatement that will have 
to be eloquent because of its sim- 
plicity. He will be missed by his 
family. He will be missed by his 
staff associates. He was admired, 
respected, and loved by all of these. 

And he used to oblige me by run- 
ning his skillful editorial eye over 
this simple offering each month be- 
fore it was cast in type. So you can 
see this is only one small instance 
where I miss him right now. 


Che ly loi 


Allan Ray Putnam 
Managing Director 


HINA 


testing. Seeks responsible position with com- 
pany in nuclear fuel fabrication or nonferrous 
metalworking. Midwest or West. Resume on 
request. Box 5-55. 


METALLURGIST: Young, ambiticus engi- 
neer with experience in research and develop- 
ment of refractory metals for nuclear reactor 
applications. B.S. degree plus two years 
experience in mechanical properties, physical 
metallurgy and are melting of refractory 
metals. Desires challenging position with 
opportunity for advancement. Box 5-60. 


METALLURGICAL ENGINEER: B.S. de- 
gree; 13 years experience including applied 
research and development on _ stainless steel 
and aluminum brazing and welding and refrac- 
tory metals fabrication and application; estab- 
lishment, personnel training and supervision 
of metallurgical laboratory; formal report 
writing. Married, family. Desires supervisory 
position with company located in small or 
medium size midwestern city. Box 5-65. 


METALLURGICAL ENGINEER: With 
business training desires development work or 
mill representative type activity with spe- 
cialty steel or ferro-alloy producer. Back- 
ground: EF melting, processing, technical 
information and claim handling. Box 5-70. 


METALLURGICAL ENGINEER: M.S. de- 
gree, age 37, over nine years diversified 
experience in alloy development and mate- 
rials application. Thorough knowledge of high- 
temperature alloys, steel and nonferrous 
materials. Desires responsible position with 
challenging problems. Box 5-75. 

TECHNICAL EXECUTIVE OR METALS 
DEVELOPMENT MANAGER: Excellent expe- 
rience in research and manufacturing metal- 
lurgy extending to both ferrous and nonferrous 
products. Expert in basic steel processing, 
foundry products, heat treatment, welding and 
specialized metal joining, coatings, toolsteels, 
specialized machinery, aircraft products, tools 
and machining. Top-level supervisory experi- 
ence. Resume on request. Box 5-80. 


METALS REVIEW 





University of 
British Columbia 


Invites applications 


for the post of 


Assistant 
Professor of Metallurgy 





Attractive post in expanding De- 
partment for a man in the field of 
physical metallurgy, metal phys- 
ics, material science. Applicants 
should have Ph.D. or equivalent 
and subsequent academic, indus- 
trial, or research experience. Duties 
comprise undergraduate teaching. 
supervision of graduate work and 
participation in research at profes- 
sional level. Opening available 
September 1, 1961. Salary $7.000 
per year plus generous benefits. 
Applications should be submitted 
by June 30th next to Professor 
F. A. Forward, Head of the De- 
partment. University of British 
Columbia, Vancouver 8, B.C. 











SENIOR 
RESEARCH 
SCIENTISTS 


Outstanding opportunities for 
scientists with Physical Metal- 
lurgy or Ceramics background 
interested in basic materials re- 
search. Responsible positions 
available for Ph.D’s preferably 
with post-doctorate research ex- 
perience. 

Current group interests are in 
mechanical properties of crystal- 
line and non-crystalline solids, 
including single and polycrystal- 
line ceramics, refractory metals 
and plastics; oxidation mecha- 
nisms in metals; alloys for high 
temperature thermocouple pur- 
poses. 


Write in confidence to: Dr. C. H. Li, Honeywell 
Research Center, Hopkins, Minnesota. 


Honeywell 
Fiut ue Couctial 


To explore professional opportunities in other 
Honeywell locations, coast to coast, send your 
application in confidence to Mr. H. D. Eck- 
strom, Honeywell, Minneapolis 8, Minn. 








Ph.D. or equivalent for funda- 
mental studies of oxidation of 
aluminum and copper alloys. 
Experience in semi-conductor 
technology or metal physics 
together with knowledge of 
applicable experimental tech- 
niques desirable 








THERE'S BRIGHT A FUTURE FOR YOU IN 


FUNDAMENTAL RESEARCH 
at >in 


Desirable positions for Physicists, Physical Metallurgists or Solid 


State Physicists at our modern, newly-equipped Metallurgical Lab- 
oratories in New Haven, Connecticut. 





Ph.D. or equivalent for alloy 
development and studies of the 
effects of constitution, struc- 
ture and thermal treatment on 
copper-base alloys. Experimen- 
tal experience in physical met- 
allurgy required. 














compounds. 














BS or MS in Physics or Metallurgy. Experi- 
ence in X-ray and allied techniques of struc- 
tural and analytical studies of metals and 





275 Winchester Avenue 








Send resume and salary requirements, in confidence, to R. H. Endriss, 


OLIN MATHIESO 


CHEMICAL 
CORPORATION 


New Haven, Connecticut 
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ROCKETDYNE 


In Southern California 
announces 
the formation of a 


MATERIALS 
RESEARCH SECTION 


This section will conduct research 
in high temperature metals and 
alloys, ceramics, refractory coat- 
ings, organic and inorganic struc- 
tural polymers, and the forming 
and joining of these materials. 


There are still some Senior posi- 
tions available, primarily for 
Engineers and Scientists with 
advanced degrees, in the fields of 
high temperature materials and 
processes research for space 
propulsion. 


Experienced materials men with 
advanced degrees in Metallurgy, 
Welding, Ceramics, Chemistry, 
Physics or Chemical Engineering 
are urged to submit resume to: 


Mr. E. E. Stoetzel, 

Professional Employment Office, 
6633 Canoga Avenue, 

Canoga Park, California 

All qualified applicants will receive considera- 


tion for employment without regard to race, 
creed, color, or national origin. 


ROCKETDYNE 92 


DIVISION OF NORTH AMERICAN AVIATION 





THE AMERICAN SOCIETY FOR METALS announces a series of intensive 


One Week MEI Summer Courses 











Se 


Courses will be held from 8:30 AM til 5:00 PM at quiet suburban inns where rooms will 
be available to out of town registrants. Here are the subjects, locations and dates: 


SUBJECT: PRINCIPLES OF HEAT TREATING 


May 22-26 (Mon. thru Fri.) Cleveland, Ohio—Punderson Manor House 
June 26-30 (Mon. thru Fri.) Philadelphia, Pa—George Washington Motel 
Aug. 7-11 (Mon. thru Fri.) Pittsburgh, Penna.—Conley's Motel 

Aug. 23-30 (Wed. to Wed.) Detroit, Michigan—Dearborn Inn 

Sept. 11-15 (Mon. thru Fri.) Wallingford, Conn.—Yale Motor Inn 


SUBJECT: PHYSICAL METALLURGY 
July 17-21 (Mon. thru Fri.) Kent, Ohio—Kent State University Campus 


Class size will definitely be limited; to be assured of a reservation, write now. Cost is $125.00 per registrant (ASM members 
may register for $115.00 up to a month prior to class date) and includes daily coffee breaks, lunches, and farewell dinner. 








AMERICAN SOCIETY for METALS 


inanhnautignny [PHILADELPHIA 
Metals Park (Novelty) Ohio [> DETROIT 

[ CLEVELAND 

[] PITTSBURGH 
Mame | ee ee ee [ CONNECTICUT 


| e information on the one-week course at 


Address 








